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Supporting early childhood educators in implementing and adapting
research-based engineering activities designed for families (Fundamental,
Diversity)

Introduction
Exploring engineering thinking and learning with young children has been an area of increasing
focus for engineering educators over the past decade [1], [2]. The growing body of literature on
early childhood engineering has focused on a number of key areas, such as young children’s
engineering thinking [3], [4], children’s engagement with materials during engineering activities
and play [5], [6], [7], early childhood educators’ beliefs and confidence about STEM teaching
and learning [8], [9], and engineering activities and curriculum within the preschool classroom
[10], [11], [12], [13]. While most of these studies have been conducted within preschool
contexts, an ecological, asset-based view [14], [15] of learning not only suggests that a myriad of
opportunities for meaningful engineering learning exist within informal learning settings beyond
the classroom [16], [17], but also that these contexts can contribute to, enhance, and inform what
happens within the classroom.

In this study, we examine one example of how research-based engineering activities designed for
informal learning can be leveraged for classroom use. Specifically, we explore how a set of three
engineering activities, originally developed through design-based research for use by families in
the home environment, can be implemented and adapted by early childhood educators within
their classrooms. We also seek to better understand the array of professional supports - such as
training sessions, materials, and collaboration structures - that early childhood educators find
valuable when integrating engineering activities into their classrooms.

Background and Theoretical Framework
Ecological models of learning acknowledge that learning happens across the lifespan and across
life’s many contexts [14], [15], [18]. Bronfenbrenner’s Ecological Systems Theory [14], [19]
provides a useful lens to consider how an individual’s development can be influenced by both
proximal and distal factors in a series of nested systems - and how, over time, the impact of those
systems can shift. Not surprisingly, young learners’ engagement with others in the most
immediate layer - the microsystem, which includes parents, siblings, and other close connections
with whom children directly interact - have an outsized influence on their growth and
development in their early years. As such, focusing on advancing our understanding of these
interactions has great potential to inform early childhood education practices, activities, and
techniques writ large.

To date, however, few studies in engineering education have focused on family learning.
Parent-child interactions during engineering activities have been studied in museum contexts
[20], [21], [22] out of school programs [23], and the home [24], [25]. These studies have shown
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that families with young children engage in a number of complex engineering practices [25], that
different approaches and supports can be helpful in fostering engineering engagement during
family interactions [26], [27], [28] that young children can develop engineering identities
through these types of activities [29], [30]. Indeed, family interactions around engineering
learning activities can provide rich insights and new pathways into engineering engagement for
early learners, particularly when asset-based approaches [31], [32] are leveraged in order to
honor, identify, and elevate the engineering happening within everyday settings.

More recent perspectives on learning ecologies call for the consideration of Bronfenbrenner’s
[14] nested systems to be considered more flexibly and dynamically [19] as well as further
research that investigates connections across and between formal and informal learning settings
[15]. At present, studies that have explored the home-school connections in STEM and
engineering education highlight the ways in which parents and caregivers can engage with
educators in co-constructing science and engineering activities that draw on the lived experiences
of families [33], [34] and provide examples of how parents can engage with children within a
teacher-facilitated setting [35]. However, there are numerous other types of home-school
connections in early childhood engineering education that have yet to be examined.

Study Context
The goal of the present study is to examine one such connection by exploring how a set of three
engineering activities, developed for families to use in their homes as part of a design-based
research (DBR) study, could be implemented in a classroom-based early childhood learning
context that is focused on supporting constructive parent-child interactions. The Research
Exploring Activity Characteristics and Heuristics for Early Childhood Engineering
(REACH-ECE) Project is a multi-year collaboration between the University of Notre Dame
(ND), researchers from TERC, a non-profit STEM education research organization, and
Metropolitan Family Service (MFS), a family-focused community organization in Portland,
Oregon that provides low-income, racially, and ethnically diverse communities a wide range of
family services. Within MFS, the collaborative team worked closely with early childhood
educators and team members from the Ready, Set, Go! (RSG) program, which aims to support
children’s first educators - their parents and caregivers - by providing free, culturally-responsive
programming to support kindergarten readiness and socioemotional development for
preschool-aged children and younger. Specifically, the RSG program provides weekly
opportunities for parent-child interaction sessions at ten different sites in their metropolitan area.
Seven of the ten sites focus on providing programming for three- to five-year olds and their
parents/caregivers; two of the sites focus on families with even younger children in the zero to
three age range. One group of RSG educators also supports families by visiting their homes.
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For clarity, Figure 1 below outlines the project team structure and the research participants for
the study presented in this paper. It is important to note that the three members of the project
leadership team from MFS - one who holds a senior leadership position in the organization, and
two managers of the RSG program - are also included as research participants in this study.
Additional details about the full set of study participants will be provided in the Methods section.

Figure 1. Project Collaboration Structure and Relationship to Current Study Participants.

During the earlier DBR study, a group of 15 participating families, distributed by Spanish and
English language preference, were recruited with the help of the early childhood educator team
at RSG. Three bilingual activities were iteratively refined over three DBR mini-cycles that took
place over a six-month period. A description of these activities can be found in the Methods
section below. Findings from the REACH-ECE DBR study have been presented elsewhere,
describing a set of emergent design principles for family-focused, Spanish-English bilingual
engineering activities for the home [36] and the engineering practices observed in videos
recorded by families when using the activities for the first time [25].

In the current study, the RSG team during the 2022-2023 academic year worked together with
the REACH-ECE researchers to implement and adapt the three activities from the earlier DBR
study in the RSG classrooms and program activities. In order to best support the early childhood
educators, the researchers worked together with the REACH-ECE team to develop a set of
professional supports - including professional development sessions, physical activity kit
materials, and communication and collaboration structures - to facilitate the use and
modification of the engineering activities. Initial ideas for these educator supports were based on
studies of effective teacher professional development [11], [37], [38], [39], studies of
STEM-focused professional development for early childhood educators [6], [30], [33], [40], [41],
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and recommendations from a recent report from the National Academies entitled Science and
Engineering in Preschool Through Elementary Grades [2].

Our specific research questions for the present study are:
● RQ1: How do the early childhood educators use and modify activities originally

developed for the home context within their own classroom contexts?
● RQ2: What professional development activities, approaches, and resources did the

educators find most helpful in supporting their implementation of these engineering
activities within their classrooms?

Methods

Sample
Nineteen educators from RSG participated in a year-long study during the 2022-2023 academic
year. Three participants, also listed as authors on this paper, hold administrative roles with RSG
and were part of the project leadership team along with project researchers. The remaining 16
participants were early childhood educators interfacing with families through RSG. Educators’
roles, listed in Table 1, included the “Coordinator” (lead classroom teacher), the “Classroom
Assistant” (aide who supports the coordinator), the “Home Visiting Team” (educators who
conduct visits to families’ homes), and the “Leadership/Manager” (members also on the project
team).

The participants come from a range of backgrounds with the majority of the RSG staff members
identifying as bilingual (Spanish/English) and bicultural. While 35% of the participants have
spent five or more years as part of RSG, the majority have spent less than five years, with 25%
between two and five years, and 20% each between 1 and 2 and under a year.

At the time of the study, seven participants had been part of the REACH-ECE project and
research collaboration for the entire four-year duration, and they were quite familiar with the
researchers from ND and TERC. Five participants had been part of the project for two years; five
had been part for a year; and two had been part for less than a year.

Table 1
Counts of Educators by Role in RSG
Role Count Participant ID
Leadership/Manager 3 M1, M2, M3
Coordinator 7 C1*, C2*, C3, C4, C5, C6, C7
Classroom Assistant 7 A1*, A2*, A3, A4, A5, A6, A7
Home Visiting Team 2 H1, H2
Note: (*) denotes members of the two case study sites.
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Data Collection
During the 2022-2023 academic year, the four researchers delivered one in-person and two
virtual professional development (PD) sessions, which focused on both advancing engineering
understanding as well as introducing the DBR-developed engineering activities. During each PD
session, participants were provided an interactive slidedeck to begin brainstorming with other
educators at their site for ways to incorporate the given session’s activity into different areas and
activities of their classroom (e.g., the block area, the water table area, opening circle time when
stories are often read), introduce it to families, adapt the design challenge or prompts, and
enhance it with their classroom materials. Participants were given opportunities to engage in
discussions with the project team and one another about engineering with young children and
share what they saw in their classrooms or on home visits.

Each PD session introduced a different engineering activity and was followed by a four- to
six-week activity implementation period. During the implementation period, the participants
were asked to use and adapt the engineering activities as much or as little as they desired. The
three engineering activities - Pollitos, Doggies, and Tacos, described in the next section) -
included a book, a preliminary set of materials (such as craft materials), and a suggested design
challenge. These activities were adapted from the final iterations of three activities distributed to
families of the program the year before as part of the earlier DBR study. An abbreviated project
timeline is presented in Figure 2 below.

Figure 2. Project Timeline.

Surveys were collected from participants at the end of each implementation period via Qualtrics.
Survey questions included open-ended responses about the frequency and use of the engineering
activities in the classroom or home visits, descriptions of how educators saw engineering
happening, their views on engineering and their own classroom approaches, and parts of the
project that have helped the ways they have brought engineering into their classroom or home
visit. Surveys also included a scaled response question of educators’ current levels of confidence
in talking about engineering, using the activities, helping others with engineering, or
creating/adapting activities [42]. Interviews with each site and member of the leadership team
were conducted at the end of the year over Zoom. Interview questions solicited information
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about educators’ views of engineering, experience with the project activities and supports, and
ideas about future engineering opportunities in their classroom or home visits. The two case
study sites (described below) were asked additional questions regarding how they implemented
and adapted the activities over the year. Each of the interviews lasted around 45 to 60 minutes
and were recorded for future analysis of responses.

The team also gathered additional data about activity implementation and adaptation at two RSG
classrooms that were selected as case study sites based on the length of project engagement by
the site staff teams and the family populations they served. This additional information gathering
included two site visits in each classroom for each of the three engineering activities that they
implemented. The visits consisted of structured observations of family and staff interactions with
the activities, short post-interaction interviews with caregivers, and end-of-day reflective
discussions with staff members. During the structured observations, researchers captured running
notes of participant interactions and documented indicators of activity-specific talk and
behaviors, parent and caregiver roles, staff facilitation, and engineering practice talk. Two
researchers conducted these site visits and led staff reflections, including at least one bilingual
(Spanish/English) researcher who collected data with Spanish-speaking families and staff The
research team also facilitated ongoing video conference meetings with case study staff members
before, during, and after activity implementation to better understand the ways they were
adapting and implementing the activities and to document their evolving ideas about engineering
education for young children and families.

Engineering Activities
The first of the activities was named Pollitos (Spanish for “baby chicks”) and included strong
ties to the popular Spanish language song, “Los Pollitos Dicen” (Figure 3). This activity asked
families to use wooden blocks to keep a hen and her family of baby chicks safe and cozy.
Pollitos included two books for educators to incorporate: Los Pollitos Dicen by Ashley Wolff
and The Chick That Wouldn’t Hatch by Claire Daniel. The second activity was named Doggies
and based on the book Big Dog… Little Dog by P.D. Eastman. Doggies invited families to build
beds or houses that are just the right size for a small and large stuffed dog using craft materials
(e.g., popsicle sticks, index cards, sticky dots). The third activity was named Tacos and asked
families to plan a taco party and test different processes for helping guests assemble their tacos.
Based on the book, How to Fold a Taco by Naibe Reynoso, the version of Tacos educators
received included reusable felt materials of multiple colors and shapes to represent different
tacos ingredients and wooden palm leaf platters. During the PD sessions, educators were
encouraged to make any adaptations or modifications to the activities as they brainstormed how
to incorporate them into their classrooms or home visits, with a particular focus on considering
additional physical materials to include in the activity, modifications to the narrative context or
story grounding the activity, and changes to the design challenge prompt presented to families.
Because these three foci were identified as high-leverage characteristics of the engineering



activities during the earlier DBR study [36] they were routinely emphasized over the arc of PD
sessions throughout the year - although at times, the emphasis on individual characteristics
varied depending on the specific activity and in response to observations at the case study sites.

Figure 3. Images of the three activities given to the educators during the study (from left to
right): Pollitos, Doggies, and Tacos.

Data Analysis
The first two authors led a team of undergraduate research assistants at ND in the thematic
analysis [43] of the survey, interview, and case study data. After an introduction to the year-long
study, the first two authors trained the undergraduates in developing emergent codes with the
dataset, beginning with the survey data. Between seven and eight questions were selected from
each of the activity surveys for qualitative analysis, chosen due to the survey questions’
alignment to the stated research questions. For each activity survey, beginning with the first
(Pollitos), the research assistants developed emergent coding schemes for each question,
independently coded assigned questions, and wrote a research memo. During a weekly meeting,
the first two authors and research assistants discussed the emergent themes together, adjusting
the codes and recoding as needed. For the latter two surveys (Doggies and Tacos), the previously
developed Pollitos emergent coding schemes were used as a starting point for similar questions
across surveys. Often, the data suggested new, additional coding themes as educators continued
to grow in their understanding of engineering and familiarity in using and adapting the activities.

Themes from across the three surveys were discussed before turning to the end-of-year interview
data. Three multi-part interview questions were selected from the interviews due to their
alignment with the research questions. Research assistants cleaned the interview data transcripts
using the video recordings for reference. Using Dedoose, they thematically coded the transcripts,
starting with the existing emergent coding scheme for the interview questions that overlapped
with those from the surveys. The two first authors and the research assistants identified themes
across the participants using Dedoose.
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Finally, upon completion of the interview data analysis, the research assistants analyzed the case
study data, which included the site debriefs after each activity and summaries captured by the
TERC researchers conducting the site visits. To support this analysis, the researchers who had
conducted the case study data collection developed case study summaries for each site and each
round of data collection associated with one of the three engineering activities. The case study
summaries included photos of the activities implemented at each site, images of the adaptations
the sites had made to the activities, highlights from descriptive analyses of the classroom
observation data, emergent themes identified from post-interaction caregiver interviews, and
emergent themes from the end-of-day staff reflective discussions. Following a discussion of
emergent themes and noticings as a lab group, the research assistants wrote research memos to
capture the essence of each site and the experiences shared in each of the two case studies.

Findings
The analysis conducted by the ND team addressed the two focused research questions posed
earlier in the paper. Findings 1 and 2 address Research Question 1 (RQ1), which asks how the
RSG educators used and modified the three activities for use within their own classrooms.
Findings 3 and 4 address Research Question 2 (RQ2), which seeks to identify the professional
development supports that were most helpful to the RSG educators when integrating the
activities in their contexts.

Finding 1: Educators frequently integrated the engineering activities into different areas of
their classroom, and they used a wide range of integration approaches when doing so.

To begin understanding how, if at all, the RSG educators were using the three DBR activities, we
asked them to indicate about how frequently they were including the activities within their
classrooms on each of the three post-implementation period surveys. Table 2 below summarizes
the educators’ responses.

Table 2
Frequency of Using DBR Engineering Activities during the RSG Sessions

Frequency
Activity

Pollitos
(n=16)

Doggies
(n=15)

Tacos
(n=15)

Rarely 12.5% 6.7% 0.0%
About once a month 0.0% 6.7% 20.0%
About once every two weeks 25.0% 20.0% 20.0%
Weekly 62.5% 66.7% 60.0%

As seen in Table 2, at least 60% of the RSG educators reported using the activities weekly, and at
least 80% reported using the activities at least once every two weeks, suggesting relatively high
levels of use and integration in RSG overall.



RSG educators demonstrated a wide range of approaches to integrating the engineering activities
into their existing classroom structures and activities. Educators were given autonomy in the PD
sessions to bring the activities into desired locations in their classroom, which resulted in several
intentional decisions about where they introduced the activities to families and how they
incorporated them into their classrooms or home visits. For the Pollitos activity, some educators
chose to include the activity in areas where children would find it on their own: “We put the
activities on one of the tables. After circle time, children are free to explore the activities they
want to play” (A7). Sometimes, educators placed the materials in many different spots, so that
there were multiple options, such as “offering the chickens in different areas such as the sensory
area, building blocks, and storytime” (C4).

Other educators used the activity to transform an area of their classroom. For the Tacos activity,
one educator shares that the Tacos activity “became a permanent fixture in our Drama area. It is
in the kitchen area, in its own table” (C3). Not only did educators make the activities more than
temporary parts of their classroom, but they enhanced the context around the activity by
changing the scenery. Another educator describes, “We have created an environment around the
taco activity and have transformed our pretend play area from a kitchen to a taco truck and prep
kitchen to even restaurant” (C6). All of these approaches demonstrate the educators’ creativity
and extensive knowledge of how their families may want to engage in the activities and what
they can do to prepare for - and deliver - an engaging experience.

The case study sites provide an opportunity to observe the unique ways that different sites
brought the activities into their classroom. Site 1 was an example of one style of full integration
of the activities into all aspects of the classroom environment, focusing on the entire classroom
as a system to weave the Pollitos context into all classroom areas. At the end of the observation
visit of the Pollitos activity deployment at Site 1, the educators reflected on how they brought the
activity into their classroom in a myriad of ways: by reading the book and talking about the
chicks during circle time, singing the “Los Pollitos Dicen” song, including chick-themed books
in all classroom areas, including feathers in the art area, and adding popcorn as part of the snack.
The RSG educators intentionally wove the context and characters of the Pollitos activity
throughout all elements of their classroom environment and procedures. Figure 4 shows one of
these stations with the Pollitos materials on a table, including the addition of corn husks and corn
kernels.



Figure 4. Site 1 staff set up the Pollitos activity (left) with the addition of corn husks and kernels
in the far bin in the table. The Tacos activity (right) included a labeled menu for families to use
to select their ingredients when ordering tacos at Site 1.

Site 1 approached the Doggies activity with the same philosophy: they had almost every
classroom station include something related to Doggies - ranging from the variety of colors to
paint dogs and dog prints in the art area to the many books throughout the classroom which
included dogs as central characters. During one of the observation days, the educators added a
grooming station and an additional doggy sensory area. In one of the survey responses, an
educator lists the many ways they incorporated doggies into their day: “Reading during circle
time a book related to dogs, singing a song about pets, adding different activities about dogs in
the classroom, asking questions about dogs and pets in general…giving them the chance to ask
for extra items to fulfill their imagination” (C1). The educators seemed to value the connections
to all parts of the day’s activities to create a holistic experience for the children and families. For
the Tacos activity, Site 1 focused on the drama and art stations for the integration of the activity.
In the drama station, they included a cash register and labeled menus of ingredients for families
to use (Figure 4). As this case study site shows, there were a variety of approaches across the
three activities even for one site; thus, this description is meant to serve as one example of the
rich ways that educators approached the integration of these engineering activities into their
classrooms and home visits.

Finding 2: Educators modified and adapted the activities that deepened engagement and
relevance for families in their classrooms.

RQ1 also asks about how the RSG educators potentially modified and adapted the activities
while implementing them in their classrooms. Most frequently, educators reported adding
supplementary materials to the standard activity kits and modified elements of the design context
that deepened engagement and relevance for the families they were working with. Oftentimes,



their choices for material additions stemmed from their knowledge of the children’s preferred
materials. For the Pollitos activity, one educator describes, “Instead of the blocks provided, we
set them up with our Magna Tiles, since those seem to be a big hit in our classroom” (A6). Other
reasons for additions resulted from the educators’ knowledge of what materials are best for
preschool-aged children. As one educator explains in the Doggies activity, they added popsicle
sticks and pipe cleaners “that can be easily manipulated and can be handled a bit better for tiny
hands” (A3). Not only did educators add new materials themselves, but they also encouraged
kids to be creative and include their own ideas, which resulted in children adding “their own
materials to create houses for the hen (out of blocks, magna tiles, fabrics and baskets)” (C6).

These additional materials often were part of a larger modification of the design context that led
to deeper engagement by families. In the Tacos activity, educators added new materials such as a
“cash register, tip jar, instructions on how to order, a tortilla press, and pots and pans” in order to
modify the design context (A6). Instead of the original design challenge of planning for a taco
party, this engineering challenge became multi-faceted as children and families ordered tacos
from the taco truck, while other children practiced collecting orders and took turns working the
cash register. The process-engineering focus of the original activity was extended by the
educators’ imagination and creativity. The taco truck set-up was a modification that was evident
in many educators’ responses in their surveys.

The case study Site 2 provides a more detailed example of how educators approached each
activity’s modifications and adaptations and how these approaches changed over the course of
the year. For the first activity, Pollitos, Site 2 made very few changes on the day of their initial
observation. As one educator described, she “wanted this week to be a baseline for the activity”
(C2), thus showing an intentionality to introducing the activity in its original configuration to
families. In the Pollitos debrief with the research team after the observation, the Site 2 staff noted
their appreciation for the layout of the activity: since there was no specific way to play, the
families could explore however they wanted. This minimally-adapted activity exploration during
Pollitos was followed by a slightly different approach by the Site 2 educators during the Doggies
activity. They decided to adjust the materials to better suit the children, using tape instead of the
provided sticky dots and adding fabrics, jumbo popsicle sticks, cardboard from the Pollitos
activity, and index cards (Figure 5). One educator also shared a desire to use “less perishable
materials” which adds to the activity’s sustainability (C2). In the debrief, the staff noticed that
families seemed to connect with the doggies more so than the chicks from the previous Pollitos
activity.



Figure 5. Site 2 staff set up the Doggies activity (left) with additional materials of fabric, tape,
and jump popsicle sticks. The Tacos activity (right) included adjusted felt materials as well as a
clipboard with an ingredient list and prompts.

Following the materials modifications in Doggies, as the Site 2 educators approached the final
activity, Tacos, they made even more significant changes to the activity. Similar to Doggies, they
made changes to the materials, cutting some of the green felt into smaller pieces to be more like
cilantro (Figure 5). They noticed that families could also think about the green felt materials as
different taco ingredients: cilantro, lettuce, chiles, nopales (cacti), or espinaca (spinach). They
also added a clipboard with a list of ingredients and prompts at the activity table. For Tacos, the
Site 2 staff also created modifications to the design challenge itself. They changed the activity
prompts to ask how many tacos can families make, and they introduced the activity to families
during circle time. They even encouraged students to bring items from home to make the activity
more realistic. One family brought in a tortilla maker from home to enhance the Taco activity
design context. As this progression shows, the Site 2 educators made more modifications and
adaptations as they continued to bring in the different engineering activities into their classroom.
While educators from each site brought their unique lenses, this case study site shows one
example of how educators brought in their own expertise and creativity to modify and design
engaging engineering activities and experiences for their families.

Finding 3: Educators found the professional development sequence and programmatic
supports effective in empowering them to use the original activities from the DBR study.

In response to RQ2, interviews with RSG educators suggested that they found the PD sequence
and programmatic supports effective, not only in empowering them to use the original activities
from the DBR study, but also in brainstorming modifications and adaptations - and in some
cases, even creating their own engineering activities for their families. One of the most
frequently shared programmatic supports that helped influence how educators incorporated



engineering into their classroom were the materials in the activity kits themselves, which
included the book and materials related to the design challenge. The materials in the kit seemed
to provide a degree of flexibility and creativity, giving educators a starting point but also
allowing educators space to think more creatively about items they want to add or remove to
enhance their activity. The convenience of these materials was also noted: “I didn’t feel like I had
to go the extra mile to, like, go and buy them all” (C3). One educator shared the value of the
book: “It [the book] gave me another way to connect the child to the activity that they would be
able to play with…those ones I feel like, especially for my Spanish speaking students” (C7). In
addition to the activity kit materials, the provided handouts and guides were also often named
and valued. One educator describes, “I think that the handouts have been helpful. Just sort of as a
starting point of letting them know. Here’s what we are trying to do” (A6). The programmatic
support also included an engineering design handout that sites appreciated because they were
“great to share with families. We could have had those materials together and talk to families
more about it” (C2).

In addition to the physical programmatic supports, educators shared two other types of supports:
collaborative spaces and interactions with the project team. For each of the three PD sessions, a
Google slide deck was created for each site to have a structured brainstorm for how they might
incorporate the engineering activity into their classroom. The brainstorm included items such as
activity prompts (both ‘explore’ & ‘design’ prompts), materials (from kits and classrooms),
introduction and framing for families (‘When would they introduce the activity?’), and other
notes. One educator describes the value of these slides: “I think it’s good and helpful because it
does make us kind of think of like, ‘Oh, how else can we modify it?’” (H2). This arrangement
seemed to help educators work together to brainstorm how the activity could be woven into their
classroom. The project team also had a collaborative Google Space where educators could post
pictures of how they were using the kits in their classrooms. One educator described, “Being able
to see how other coordinators were integrating the activities [in the Google Space] was great”
(C2).

Educators also seemed to value the time that they spent interacting with the project team and one
another in the conversations about engineering. The PD sessions provided a space to discuss
engineering, how engineering relates to their classrooms’ inquiry approach, and raise any
questions about implementing the activities with their families. One coordinator shared,
“Coming together in person with the with our team and you guys, was so great and beneficial for
us because we were brainstorming together” (C5). This sentiment of collectively brainstorming
ideas was shared by many other educators in their end-of-year interviews as well. In the first
survey, one of the project team members shared more about the benefit of the interactions with
the team and the educators during the PD sessions: “I noticed that when the subject of
engineering was talked about during meetings or gatherings, there was more ideas shared and it
encouraged Coordinators to incorporate it it more in the weeks following” (M3). The PD



sequence was intentionally structured so that these sessions occurred at the start of each activity
introduction cycle. Over the course of the year, there was a convivial atmosphere to the trainings,
which one coordinator shared “made people be able to connect with it [engineering], made
myself able to connect with it and my team” (C6).

Finding 4: Educators’ confidence in talking about engineering, using the engineering
activities, or creating their own activities seemed to increase over the course of the year.

Quantitative analysis of the Pollitos, Doggies, and Tacos surveys provided additional insight into
the effectiveness of the professional supports and indicated an increase in confidence in the early
childhood educators over the course of the 2022-2023 academic year (Table 3). Educators were
surveyed for the following categories: talking about engineering with a member of the early
childhood team, caregivers, or young children, using the engineering activities in their
classrooms or on home visits, and creating their own (or adapting) engineering activities or
helping others create their own.

Table 3
Educators’ Levels of Feeling Confident and Extremely Confident throughout the 2022-2023 Year

Category
Activity

Pollitos
(n=19)

Doggies
(n=18)

Tacos
(n=15)

Talking about engineering with someone on the team 65% 75% 79%
Talking about engineering with a caregiver 71% 75% 79%
Talking about engineering with young children 59% 69% 79%
Using the Pollitos activity in my classroom or home visit 88% 88% 100%
Using the Doggies activity in my classroom or home visit -- 81% 93%
Using the Tacos activity in my classroom or home visit -- -- 93%
Creating my own (and/or adapting) engineering activities 47% 60% 71%
Helping others create their own engineering activities 47% 56% 64%

Across the three surveys, the percentage of educators who felt confident or extremely confident
in each of the categories increased. Other options of the four-point scale were not confident at all
and somewhat confident. In the third survey near the end of the year, 79% of the educators
reported being confident or extremely confident in talking about engineering with someone on
the early childhood education team, a caregiver, or young children. Educators exhibited slightly
less confidence in creating their own engineering activities, with 71% feeling confident or
extremely confident in creating their own and 64% for helping others. By this third survey, 100%
of the team reported being either confident or extremely confident in using the Pollitos activity.
Ninety three percent shared they were confident and extremely confident in using the latter two
activities, Doggies and Tacos.



Discussion
In this study, we seek to better understand how engineering activities designed for family use in
the home environment could potentially be used, modified, and adapted by early childhood
educators in their classrooms. The analysis of survey, interview, and case study data suggest that
the RSG educators integrated the Pollitos, Doggies, and Tacos activities into their classrooms
with relative frequency and in a variety of ways, including setting the activities out in different
areas of their classrooms, adding different materials, and modifying the design contexts and
prompts to make them more relevant to the families they were working with. The findings also
indicate that the RSG educators found the professional supports provided by the REACH-ECE
project team helpful, particularly the professional development sessions and the actual activity
kit materials themselves. Notably, the RSG educators also pointed to the collaborative structures
- both with the team as well as with each other - to be extremely valuable. The educators
reported increases in their confidence in using the DBR activities, talking about engineering with
others, and even creating their own engineering experiences across each of the rounds of activity.

Applying an ecological, asset-based lens to family learning can catalyze new pathways for
early childhood engineering learning

Exploring the home-school connection in early childhood engineering has great potential to
advance the state of the field in terms of understanding how young learners and their families can
meaningfully engage with each other to build enduring familiarity, fluency, and identities around
engineering. And yet, this area continues to be considerably under-researched, despite a
post-COVID shutdown era when many innovations in home-based educational STEM and
engineering education were developed with early learners and their parents and caregivers.
Taking an ecological approach to learning encourages the acknowledgement of the significant
assets and strengths of learning opportunities both within and outside of the classroom.
Moreover, applying an ecological lens to engineering learning fosters the positioning of parents
and caregivers as full participants and partners in early childhood engineering education,
suggesting there is much the field can learn from - and be informed by - family interactions.

Other considerations for early childhood educator uptake of engineering activities

Several members of the RSG team had worked with the broader REACH-ECE project team for
three years by the time this study started, which likely contributed to the level of activity
integration and the shifts in educator confidence over time. The three RSG team leaders who
were also part of the REACH-ECE leadership team provided extremely high levels of
enthusiasm, commitment, and buy-in to the REACH-ECE project, which provided a strong
foundation for the REACH-ECE project team to engage with the RSG educators. In addition to
these favorable relational conditions, one other factor that may have contributed to findings of
the study could be the intentionally broad definitions of engineering and engineering practice



that anchored the REACH-ECE project. Again drawing on asset-based approaches, the
REACH-ECE project constructed an equity-focused stance on engineering, positing that families
regularly engage in engineering processes and practices within everyday situations as they
iteratively problem solve difficult challenges and optimize resources [26]. This broadened and
inviting perspective on engineering seemed to empower and encourage the RSG educators to
identify and connect more with engineering overall, leading to more comfort and confidence in
implementing and adapting the DBR activities within their own contexts.

Limitations, implications, and future work
The study presented in this paper has a number of limitations. Certainly, the context of the RSG
program - where parents and caregivers are part of the classroom environment - is quite unique,
thereby limiting the broad applicability of these findings. In addition, the long collaborative
relationship between RSG leadership and the REACH-ECE team created a set of favorable
conditions for the RSG educators to be primed to integrate the DBR activities into their
classrooms. Finally, although the two case study sites provided deep and varied insights into the
ways in which RSG educators approached using, modifying, and adapting the activities,
additional case study data would further enrich the nuanced understanding of common processes,
beliefs, and approaches.

Despite these limitations, the study still has a number of implications, including making a
contribution to the home-school connection literature around early childhood engineering. In
addition, the findings from this study can potentially inform the design of future
engineering-focused professional development for early childhood educators. Future work
includes further exploring how early childhood educators integrate engineering activities within
their classrooms, with a specific eye towards how modifications made by educators can influence
the ways in which early learners engage in engineering practices as well as how educators and
families see engineering as connected to everyday contexts. Additional investigation of the
potential constraints and affordances of integrating engineering activities designed for
unfacilitated family use in the home into the more formal classroom setting would also be a
potentially fruitful avenue for deeping the field’s understanding of novel approaches to the
home-school connection around early STEM learning. Finally, future studies focused on
examining family-based engineering learning in the home can not only inform activities in the
early childhood classroom but also lead to a movement of empowerment for young children and
their parents and caregivers, particularly those who have been traditionally marginalized across
engineering fields.

https://www.zotero.org/google-docs/?Lm6Lhe
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