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Abstract  Keywords 

This study aims to examine the effects of play with loose parts on 
children’s play behaviors and executive function skills. Conducted 
using an action research design, the study involved 24 children 
aged 60-77 months attending a public primary school kindergarten 
in Ankara, along with the teacher-researcher. The intervention 
process was planned in three cycles, each involving the gradual 
restructuring of play with loose parts within the classroom 
environment. In the first cycle, materials were arranged to be easily 
accessible in the classroom, and adjustments were made to enhance 
children’s engagement with the materials. In the second cycle, 
play-planning practices were introduced. In the third cycle, the 
plan-play-review sequence was strengthened, and play contexts 
(classroom, workshop, and outdoor settings) were systematically 
alternated. Throughout the process, video recordings of free play 
sessions and field notes were analyzed using an inductive 
approach. The findings were further supported by a checklist 
focusing on play behaviors related to executive function and by the 
researcher’s reflective journal. By the end of the intervention, 
improvements were observed in children’s indicators of working 
memory, cognitive flexibility, attention, inhibitory control, and 
organization-planning. In addition, play behaviors shifted toward 
more mature play patterns characterized by planning, social 
interaction, richer themes, and extended play durations. Overall, 
the findings suggest that loose parts play, when supported by 
teacher guidance, can foster the development of executive function 
skills in early childhood. 
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Introduction 

Executive function (EF) skills—working memory, cognitive flexibility, and inhibitory control—
are essential for managing complex cognition (Miyake et al., 2000). They underpin academic and social 
development (Beisly et al., 2020), support higher-order processes like planning and reasoning 
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(Diamond, 2013; Zhou & Tolmie, 2024), and predict school achievement and adaptive functioning 
(Miller et al., 2013). 

EF develops rapidly in early childhood and can be strengthened through structured 
interventions (Beisly et al., 2020). Play, with its bidirectional link to EF, serves as a key developmental 
context (Thibodeau-Nielsen et al., 2021). Theoretical models, including Vygotsky’s sociocultural theory, 
emphasize EF development through social interaction and symbolic play (Vygotsky, 1978). Pretend play 
and peer collaboration foster EF components such as planning, attention, flexibility, and inhibition 
(Bodrova & Leong, 2017). A key distinction exists between mature play—symbolic, role-based, 
sustained, and focused (Cheng et al., 2024)—and immature play, which is superficial, repetitive, and 
impulsive (Bodrova & Leong, 2017). Within this theoretical framework, interventions aimed at 
supporting EF are largely grounded in play-based approaches. 

The literature on supporting EF indicates that a range of play types and intervention approaches 
can be effective, including rule-based games (McClelland et al., 2019), sociodramatic play-based 
approaches (Diamond et al., 2019; Goldstein & Lerner, 2018; White & Carlson, 2016; White et al., 2017), 
structured physical activities (Davis et al., 2011), and curriculum-based programs (Bodrova & Leong, 
2017). At the same time, some studies report limited or mixed effects (Adam et al., 2022; Gibb et al., 
2021; Thibodeau-Nielsen et al., 2020). Nevertheless, a substantial proportion of these interventions are 
structured around stand-alone programs or short-term implementations; approaches that focus on 
pedagogically transforming the existing classroom play environment and that can be sustainably 
implemented within teachers’ everyday practices remain relatively limited. 

Building on the understanding that executive function (EF) is shaped not only by the dynamics 
of social interaction but also by neurological, environmental, and cultural factors (Miguel et al., 2023), 
the quality of the play environment -particularly the materials used- plays a decisive role in this process 
(Newton, 2022). Open-ended, manipulable, child-directed materials support EF by fostering sustained 
attention, goal-directed behavior, and problem-solving (Bodrova & Leong, 2017; Zeng & Ng, 2024), 
enabling children to plan and enact play while encouraging strategic thinking through interaction and 
reconstruction processes. 

Loose Parts (LP) -versatile, open-ended objects without fixed meaning- are prime examples. 
According to Nicholson (1971), the richness of a play environment depends not on fixed structures but 
on the variety of variables it offers. LP’s flexibility fosters exploration, creativity, and problem-solving 
(Aşkar & Durmuşoğlu, 2023; Cankaya et al., 2023), and activates EF based on how children interact with 
materials, their goals, strategies, and adaptability (Zeng & Ng, 2024). For example, building with 
wooden blocks may involve planning and working memory, while adapting to new play conditions 
requires cognitive flexibility. In such play, children assign alternative meanings to objects (e.g., a stick 
becomes a microphone), illustrating symbolic distancing similar to Werner and Kaplan’s (1963) theory 
of psychological distance. This form of representation reflects an awareness that objects can symbolize 
other things while retaining their original meaning (Sigel, 1993).  

Loose Parts Play (LPP) refers to child-led play with open-ended, portable, and transformable 
materials (Gull et al., 2020). Its developmental potential lies in its capacity to foster creativity, extend 
attention, and support problem-solving (Aşkar, 2024). Thus, LPs are not only tools for creative play but 
also natural contexts in which EF skills emerge and evolve (Simoncini & Meeuwissen, 2024). 

The variability and reconfigurability of LP can broaden the range of action possibilities children 
can select and combine for different purposes, thereby supporting processes such as planning, 
sustaining, and reorganizing play; when these processes converge with social interaction and symbolic 
representation, EF-related indicators are expected to become more visible within play. Therefore, to 
explain how the action possibilities afforded by LP intersect with social interaction and symbolic 
representation to make EF indicators observable in play, we adopted an integrated theoretical 
framework drawing on Nicholson, Gibson, and Vygotsky. 
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Theoretical Framework: Loose Parts (LP), Play Affordances, and Sociocultural Interaction 
This study draws on an integrated theoretical lens to explain the relationship between loose 

parts play (LPP) and children’s executive function (EF) skills, bringing together Nicholson’s (1971) 
Theory of LP, Gibson’s (1986) Affordance Theory, and Vygotsky’s (1978) Sociocultural Theory. This 
holistic approach aims to elucidate how the environmental action possibilities provided by LP are 
transformed—through social interaction and symbolic play processes—into opportunities that activate 
and support children’s cognitive regulation and EF skills. 

According to Nicholson’s (1971) Theory of Loose Parts (LP), the developmental potential of a 
play environment is related to the diversity of variables it offers and the extent to which these variables 
can be rearranged. In an environment enriched with such materials, children have opportunities to test 
original ideas and to make different configurations with objects. In other words, rather than imposing 
predetermined functions, LP provide play experiences that involve planning, trial and error, and 
reconfiguration processes (Casey & Robertson, 2016). Through these features, LP can create a play 
context that activates EF components such as working memory, cognitive flexibility, and organization-
planning (Cankaya et al., 2023). 

Affordance Theory focuses on the action or use possibilities that objects and environments offer 
to individuals. From this perspective, the affordances of an object or place encompass all the potential 
it allows one to do or to become (Gibson, 1986). In this context, because LP are not constrained to a 
single mode of use, they can generate different cognitive demands across different forms of play (Neill, 
2013). This suggests that LPP does not activate EF skills in a uniform way; rather, it can elicit EF in 
multiple ways depending on the play context (Cankaya et al., 2023). 

Vygotsky’s sociocultural theory explains how these action possibilities become transformed 
into cognitive development. Play processes that unfold through social interaction, language, and 
cultural tools enable children to regulate their behavior, take on roles, and develop shared plans 
(Vygotsky, 2016). Play environments supported with loose parts (LP) can strengthen these social and 
symbolic processes, thereby facilitating the internalization of executive function (EF) skills. With the 
teacher’s guidance, play behaviors that are initially regulated externally can gradually develop into self-
regulation over time (Bodrova & Leong, 2017). 

This integrated three-part framework is grounded in the assumption that the variability and 
reconfigurability of LP (Nicholson, 1971) open up diverse action possibilities for children; that these 
possibilities can shape different action patterns, problem-solving requirements, and forms of interaction 
depending on the type of play (Gibson, 1986; Neill, 2013); and that, through social interaction and 
symbolic representation, they provide a basis for the internalization of EF skills (Bodrova & Leong, 2017; 
Vygotsky, 2016). 

Although it is theoretically anticipated that loose parts play (LPP) can support EF in 
multidimensional ways, systematic and practice-based research examining the relationship between 
LPP and EF remains limited (Cankaya et al., 2023). LPP involves more than placing materials; it requires 
a deliberate and pedagogically structured approach. The degree of adult support shapes cognitive 
engagement, making it essential for educators to recognize when to scaffold or encourage autonomy 
(Casey & Robertson, 2016). Observing EF as it emerges in LPP offers insight into teachers' 
developmental roles (Newton, 2022). Walker et al. (2020) argue that integrating EF into everyday 
practice yields stronger outcomes than isolated programs.  

Before the intervention, the teacher-researcher observed that children primarily engaged in 
brief, object-centered, solitary play, with limited mature play behaviors. This initial noticing aligns with 
the reconnaissance phase of action research, through which the practitioner, in their own classroom 
context, identifies ‘what needs to be improved’ (Armstrong & Nuttall, 2022; Patton, 2018). The 
preliminary inferences generated at this stage were discussed with the supervisor and two external 
reviewers to refine the research focus; accordingly, the intervention process was translated into 
planning cycles consistent with the action research logic of ‘look-think-act’ (Stringer, 2014). The limited 
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visibility of EF-related regulatory processes within play, as considered through these consultations, 
played a key role in shaping the study’s theoretical and contextual rationale. 

Although growing evidence supports the role of symbolic, sustained, and socially embedded 
play in executive function (EF) development (Thibodeau-Nielsen et al., 2021), few studies have 
systematically examined how interventions such as loose parts play (LPP) foster mature play and 
support EF growth (Cankaya et al., 2023). The aim of this study is to examine how LPP-based 
interventions, implemented within a cyclical action research design, bring about changes in preschool 
children’s play behaviors and EF indicators. Accordingly, the study addresses the following research 
questions: 

1. What are the indicators of children’s executive function (EF) skills during free play prior to the 
loose parts play (LPP) intervention? 

2. How do loose parts play (LPP)-based interventions across action research cycles influence 
executive function (EF)-related play behaviors? 

3. How does the use of loose parts (LP) across play types reflect changes in executive function EF 
components over time? 

Method 

Research Design 
This study adopts an action research design, a cyclical and reflective methodology aimed at 

improving educational practices and environments (Johnson, 2019). Action research is based on a 
process consisting of repeated steps of planning, implementation, observation, and reflection. The 
research process was structured in three main stages: the reconnaissance phase, intervention cycles, and 
the holistic evaluation of outcomes. This structure enabled the systematic integration of loose parts (LP) 
into early childhood education and allowed for the investigation of potential changes in children's play 
behaviors and executive function (EF) skills. 

Teacher-researchership is a powerful mechanism for critical reflection and practice 
transformation within the classroom (Guerra & Figueroa, 2018), enhancing autonomy, awareness, and 
professional development by improving the quality of teaching (Aras, 2020). Research shows that 
teachers’ researcher identity strengthens decision-making and problem-solving skills in the classroom 
(Moore & Gilliard, 2008), while also supporting the generation of solutions for real classroom problems 
and fostering continuous professional growth (Aras, 2023). 

Action research is a model that allows teachers to examine their own practices through an 
investigative lens, enabling them to identify context-specific problems, develop solutions, and 
implement this process in connection with theoretical knowledge (Sakshaug et al., 2008). This approach 
aims not only to generate change in practice but also to contribute to the production of knowledge 
(Coghlan, 2020). By emphasizing the reciprocal relationship between theory and practice, action 
research guides action through theory while simultaneously enabling the development of theoretical 
frameworks based on experiential practice (Coghlan, 2020; Sakshaug et al., 2008). 

Based on this theoretical foundation, the teacher-researcher in this study assumed an active role 
in every phase of the process. The teacher’s direct involvement in the planning, implementation, and 
evaluation of the interventions ensured a high level of contextual awareness and made it possible to 
conduct the process in a way that was responsive to the children's evolving needs. Consequently, the 
classroom observations of the teacher-researcher and the data and findings obtained at the end of each 
cycle allowed the content and methods of the following intervention step to be restructured, thereby 
strengthening both the practical and theoretical dimensions of the research. 

Action Cycles  
The action research was conducted in three cycles. The stages of the three-cycle process and the 

decisions made at the end of each cycle are summarized in Figure 1.
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Figure 1. Summary of the action research cycles and the decisions made

Reconnaissance Phase (October 2021)

Observation: Systematic observation of 
free play (7 sessions, 83 min)

Key findings: Short play span; 
contextual disconnection; repetitive 

actions, lack of dialogue

Decision: Establish a LPP center + LPP 
workshop (weekly) + outdoor LPP area

Cycle 1 (1 November–20 December 2021)

Implementation: LPP center + outdoor 
area established; workshop once a 

week
Key findings: Give up quickly from the 
play; non-play behavior/loud; repetitive 

actions; limited symbolic meaning

Decision 1: Labeling boxes by attaching 
sample materials; increasing workshop 
visits to twice a week; introducing new 

materials; introducing the Play Planning 
Model

Cycle 2 (21 February–21 March 2022)

Implementation: Box labels/sample 
materials; workshop twice a week; 

material renewal; Play Planning Model
Key findings: Increase in play with 

scenarios; express outcomes; 
progressing according to the plan + 

collaboration + communication; 
developing the plan, giving 

suggestions/ideas, reviewing the plan 

Decision 2: Make the program more 
flexible; rotate across classroom–

workshop–outdoor settings; enrich the 
outdoor area; allocate more time for 

planning + extend play duration; add 
post-play review sessions

Cycle 3 (2 May–6 June 2022)

Implementation: 1 day classroom + 2 
days workshop + 2 days outdoor; enrich 

outdoor area; 1h 15m planning–play–
reflection; post-play evaluation

Key findings: Developing the plan, 
increase communication, explaining the 

design/play, reviewing the plan, 
increasing sembolic meaning in the play

Decision 3: End the intensive 
intervention; integrate into routine 

practice; maintain the LPP arrangement; 
continue play planning + post-play 

review periodically
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The cyclical structure summarized in Figure 1 aims to link the play patterns that became evident 
with the adjustments made in each cycle. Decisions made at the end of each cycle were grounded in 
addressing the limitations observed in the preceding cycle and in the gradual refinement of the 
intervention components. 

Intervention: Organization of Loose Parts Play (LPP) Sessions and the Overall Procedure 
LPP sessions were embedded in children’s child-led free-play time and conducted across three 

settings: the classroom loose parts (LP) center, the school-based LP workshop, and the outdoor LPP 
area. Materials were arranged in a visible, easily accessible layout, with compartmentalized, category-
based storage to support children’s independent selection. 

At the start of each session, the teacher-researcher briefly reviewed safety, hygiene, and shared-
use rules. Children then led the play, while the teacher-researcher avoided direct instruction and instead 
offered brief, targeted support to sustain play and social regulation (e.g., refocusing prompts, problem-
solving support, and assistance with turn-taking or role organization when needed). 

Children used LP for actions such as connecting, carrying, balancing, sequencing, and 
reorganizing. Materials had no fixed functions; children freely assigned meanings within the play 
context. The intervention included diverse LP: (a) natural (e.g., pinecones, sticks, stones), (b) recyclable 
(e.g., bottles, rolls, boxes), and (c) manufactured materials (e.g., wheels, construction pieces, utensils). 

Across three cycles, LPP was gradually enriched within a consistent framework. In Cycle 1, 
establishing the LP center and improving access expanded engagement and enabled systematic 
observation. In Cycle 2, play-planning practices (small-group discussions and planning cards) were 
introduced to extend play and support planful action. In Cycle 3, the planning-play-review sequence 
was strengthened through end-of-session reviews, and rotating play contexts across classroom, 
workshop, and outdoor spaces supported varied spatial affordances. This structure ensured consistent 
implementation and systematic monitoring of cycle-based adjustments. 

Participants 
Participants included 24 children aged 60-77 months who were enrolled in the teacher-

researcher’s preschool classroom during the 2021-2022 academic year, along with the teacher-researcher 
herself. The study was conducted in the researcher’s own classroom, as is typical of action research, and 
included the children enrolled in that class (Johnson, 2019). Inclusion criteria were regular attendance, 
parental consent for participation and audio/video recording, and active engagement in sessions. 
Children with diverse developmental characteristics were included, and confidentiality was maintained 
throughout the analysis and reporting. 

None of the children in the group were bilingual, nor did they represent culturally or 
linguistically diverse backgrounds. According to parent-reported data, the families were characterized 
by middle socioeconomic status. Among the children, one male participant aged 73 months had a 
formally diagnosed speech and language disorder. No other children were reported to have special 
educational needs or developmental delays (Table 1). 
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Table 1. Distribution of child group demographics 

Age Group 
Girl Boy Total 

N N N 
60-72 months* 10 12 22 
73 months and above** 1 1 2 
* According to the official sources of the Ministry of National Education (MoNE), this refers to the designated age 
range for preparatory classes for primary school (Ministry of National Education [MoNE], 2024).; ** The age 
group for whom entry into primary school can be postponed due to a diagnosis of special education needs (Özel 
Eğitim Hizmetleri Yönetmeliği, 2018). 

The teacher-researcher is a female early childhood educator with 19 years of professional 
experience and was in the process of completing her doctoral dissertation in early childhood education 
during the period of the study. Her dual role as both practitioner and researcher contributed to a deep, 
contextualized understanding of the learning environment and the dynamics of children’s play and 
executive function (EF) development. 

Research Setting 
The study was conducted in a public primary school kindergarten in Ankara, the capital of 

Turkey, where the researcher also serves as a teacher. The teacher’s classroom occupies 50 m². The yard 
includes two play areas: one with fixed equipment such as swings and slides, and the other, referred to 
as the loose parts (LP) playground, which features various ground structures and LP materials. The LP 
playground was designed during the first action cycle with wheels, wooden pieces, and play structures 
to support loose parts play (LPP). 

Another workspace, the LP workshop, is located on the same floor as the researcher's classroom. 
LP materials are stored in flexible, adjustable compartments within cabinets facing each other. 

Data Collection Process 
This research initially identified the area requiring development, followed by a review of 

existing studies and consultation with field experts to draft action plans. The research proceeded in two 
stages: reconnaissance and implementation. Due to the nature of action research, data collection, 
evaluation, and decision-making regarding new applications continued throughout the research 
process. Observation records were compiled at the end of each day using video recordings of play 
sessions, audio recordings, and written notes taken throughout the day. 

To evaluate children's current levels and developmental changes in executive function (EF) 
skills, free play sessions involving loose parts (LP) were recorded using both the Play Observation Form 
(POF) and the Play Behaviors Focused on Executive Function Skills (PBFoEFS). During this process, 
both tools were applied to the same play observations, enabling a comprehensive evaluation of play 
behaviors related to EF skills. Throughout the study, the researcher’s journal was utilized as a tool for 
reflective thinking, process monitoring, and self-assessment. 

Play Observation Form (POF) 
The POF was developed through a review of the relevant literature to document free-play 

sessions in the context of loose parts play (LPP) in a systematic and traceable manner (Germeroth et al., 
2019; Graue et al., 2025; Lautamo, 2012). During instrument development, we aimed to capture -within 
a single record- the play context, children’s material engagement, play type and play flow, and peer 
interaction patterns, all of which are central to LPP. For this purpose, the POF was structured to 
encompass four main components: (i) session and contextual information (date, duration, setting, group 
composition, and environmental arrangement); (ii) the use of open-ended materials and material 
interactions; (iii) play type and play flow (initiation of play, maintenance, transitions/disruptions, 
recurring patterns, and the emergence of scenarios/roles); and (iv) social interaction and adult support 
(peer communication, collaboration/conflict, role and turn-taking arrangements, and brief, targeted 
moments of support provided by the teacher-researcher). To make these components observable, the 
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form combines structured categorical/check fields with open-ended descriptive notes, enabling the 
documentation of not only “what happened” but also how LPP was organized and how play 
progressed. 

To strengthen content validity, the draft form was reviewed by two experts in early childhood 
education and play and one expert in qualitative research, measurement and evaluation. Based on 
expert feedback, we (i) clarified the scope and ordering of observation headings, (ii) simplified category 
definitions and removed overlapping statements, (iii) added indicators that facilitate describing LP 
engagement, and (iv) expanded note fields to capture common transition/disengagement moments in 
free-play flow. The revised form was then piloted over three weeks during free-play sessions to evaluate 
feasibility, clarity of category definitions, and ease of use within classroom routines. Following the pilot, 
the final version was produced and implemented in the main study. 

The POF was used during the reconnaissance (pre-intervention) phase to establish children’s 
initial play behaviors and LPP-related interaction patterns, and throughout the three action cycles to 
document cycle-to-cycle changes in play behaviors associated with the LPP intervention in a 
comparable manner. Observation records generated via the POF were considered alongside video and 
field records and field notes, improving the traceability of links between the structure of LPP sessions 
and observed changes in play behaviors. 

Play Behaviors Focused on Executive Function Skills (PBFoEFS) 
The PBFoEFS was developed to identify executive function (EF)-related play behaviors during 

loose parts play (LPP) sessions. It was constructed by reviewing play typologies and observation tools 
(Fjørtoft, 2004; Hayward et al., 1974; Hughes, 1996; Loebach & Cox, 2020) to identify EF-related 
behaviors within LP. Based on feedback from three experts specializing in qualitative measurement, EF, 
and early childhood education, the checklist was revised to include 21 items covering four play types: 
physical, heuristic, sociodramatic, and constructive. Following a two-week pilot study, the checklist was 
finalized. 

Researcher’s Diary 
The researcher’s diary was used across all phases of the action research -planning, 

reconnaissance analysis (baseline), implementation, and final evaluation- to monitor the process and 
support reflective appraisal. Diary entries were initiated on 02 July 2021 and concluded on 18 October 
2022. Throughout the study, the teacher-researcher recorded, on a regular basis, preparatory work and 
its rationale; reflections on expected and emergent outcomes; challenges encountered; solutions 
attempted; and newly generated ideas for addressing ongoing issues. Reflective notes also captured the 
teacher-researcher’s ongoing self-questioning and inferences, as well as recommendations raised during 
meetings with the supervisor and external reviewers, the decisions taken in response to these inputs, 
and how these decisions were enacted in subsequent stages. The diary was periodically revisited and 
reviewed, helping to surface issues that were not apparent at first glance and to justify decisions guiding 
subsequent cycles. However, the diary was treated not as a primary data source intended to directly 
answer the research questions but as a process-monitoring/audit trail resource that supported the 
cyclical structuring of the intervention; therefore, it was not directly included in the thematic analysis 
of the findings. 
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Data Analysis 
According to Coghlan and Brydon-Miller (2014), the evaluation process in action research 

comprises three fundamental stages: baseline establishment, formative monitoring, and summative 
evaluation. In this study, the problem identified by the teacher-researcher—namely, the lack of mature 
play behaviors and executive function (EF) indicators in children—was shared with the thesis advisor 
and two external reviewers. During the first stage, baseline establishment, children’s existing EF skills 
were assessed through video recordings of their free-play sessions. Based on the findings, an initial draft 
of the intervention plans was developed. 

In the formative monitoring stage, three consecutive action cycles were carried out. Throughout 
this process, the teacher-researcher collected various types of data, including video recordings, audio 
notes, written field notes, a research journal, and structured observation tools (POF and PBFoEFS). Each 
new cycle was restructured based on the analysis of the previous cycle's data, and the interventions 
were refined to allow for continuous improvement. 

In the summative evaluation stage, all data were analyzed through a holistic approach, and the 
overall results of the study were presented. Observation records (POF) were generated based on 
transcribed video-recorded play sessions and analyzed using thematic content analysis (Patton, 2018). 
During this process, the teacher-researcher collaborated with a graduate student trained in qualitative 
research to develop a coding system (codebook) based on the video recordings, drawing on the 
frameworks suggested by Creswell (2017) and Guest et al. (2006). The draft codebook was submitted 
for expert review to two external specialists in early childhood EF development and action research, as 
well as to the thesis advisor. 

In line with the feedback received, the final version of the codebook was established. The 
graduate student who collaborated in the development of the codebook was included in the process as 
an independent coder. The entire dataset was coded by the teacher-researcher and the independent 
coder simultaneously but separately. Intercoder reliability was then assessed through comparative 
analyses, and consistency across codes was ensured. Based on the finalized coding scheme, categories 
and themes were generated from the dataset. 

Field notes and the research journal contributed to understanding behavioral patterns in 
children’s play and served as complementary data sources for pedagogical observations and the 
justification of decisions. These data were interpreted within a contextual framework to support the 
contextual validity of the findings. 

This multi-source analysis approach provided both an in-depth and comprehensive 
understanding of children’s EF development during LP-based play sessions. Triangulation across 
different data sources enhanced the study’s credibility, while joint evaluations conducted with the 
advisor and external reviewers further strengthened the dependability of the analytical process. 

The Credibility of Research  
Observations were conducted for one month before and for five and a half months during the 

intervention. Trustworthiness was ensured through thorough documentation, detailed reporting, 
expert consultations, and an audit trail (Creswell, 2017). Two external auditors reviewed the data and 
research decisions, and an independent graduate student observer/coder further enhanced credibility 
(Schwandt & Halpern, 1988). 

Ethical Measures Taken in Research  
Ethical approval was obtained from Hacettepe University (dated 02.07.2021, E-51944218-300-

00001643481) and the Provincial Directorate of National Education before data collection. Informed 
consent was obtained from parents, and assent from child participants. Participants' rights, privacy, and 
well-being were ensured, and they were informed of their right to withdraw at any stage. A safe and 
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respectful environment for child participants was maintained throughout. The study was conducted 
with careful attention to ensuring participants' voluntary involvement and informed consent, 
minimizing the impact of the teacher-researcher's dual role. 

Results 

In this section, we present findings derived from the initial observations conducted to improve 
the integration of loose parts (LP) into the play environment, as well as from the adjustments 
implemented across the action research cycles. The implications of these adjustments for children’s 
executive function (EF) indicators and play behaviors are summarized in line with the research 
questions. 

Findings on EF Skills Prior to the Intervention 
[Research Question 1: What are the indicators of children’s executive function (EF) skills during 

free play prior to the loose parts play (LPP) intervention?] 

Prior to the intervention, a total of 83 minutes of free play without LP were observed across 
seven sessions. The play observation form (POF) records indicated salient limitations in play behaviors 
associated with attention, working memory, and inhibitory control. Within the attention category, the 
most prominent pattern was “short play span”, with the mean play episode lasting 10 minutes and 57 
seconds. Play episodes shorter than five minutes were coded as “short play span”. In addition, other 
attention-related concerns were documented, including children’s rapid disengagement and 
withdrawal from play and instances of contextual discontinuity. 

Within the inhibitory control category, the most salient pattern was “off-task behavior.” 
Aimless wandering, spectator behavior, and aggressive behaviors were considered forms of off-task 
behavior. 

In the working memory category, the most observed codes were “repetitive actions” and “lack 
of dialogue” (Figure 2). These patterns indicate deficiencies in language use, problem-solving, and 
decision-making (Cowan, 1999). The following statements were included in the POF record: 

C2 picked up a broken phone and repeatedly pressed its buttons, occasionally lying down and 
rolling on the floor. C7, in the dramatic play area, took a doll, a toy pot, and a spoon; while 
stirring the pot, she simultaneously pretended to feed the doll. C7 repeated this action for about 
3-4 minutes. During this time, her gaze occasionally wandered to the other children’s play. Then, 
C21 entered the play area and observed them for a while, yet no dialogue occurred either with 
C7 or with C21. 

These observations revealed that children exhibited notable deficiencies in EF skills, in the areas 
of attention, inhibitory control and working memory. Identifying these behaviors before the 
intervention provided valuable guidance for planning the subsequent interventions. 
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Figure 2. MaxQDA code map of play observation records in the reconnaissance phase 

Following the completion of the baseline (reconnaissance) phase, the decisions taken and the 
adjustments implemented within the first action plan are presented in Table 2. 

Findings on the Development of Executive Function (EF) Skills Across Action Research Cycles 
[Research Question 2: How do loose parts play (LPP)-based interventions across action research 

cycles influence executive function (EF)-related play behaviors?] 
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First Action Cycle (November 1 - December 20, 2021) 

 
Figure 3. MaxQDA code map of play observation records in the first action cycle 

During the first action cycle, various adjustments were made to support the development of 
children's EF skills. An LP Center was established within the classroom, and an LP play area was set up 
in the schoolyard. Additionally, the LP workshop was enriched to offer children diverse play 
opportunities through weekly visits. Observations were conducted without intervening in children's 
play themes, materials used or play types during the interventions. This process included a total of 53 
play sessions lasting 1,005 minutes. Following the intervention, POF records were analyzed by coding 
them into four main categories: working memory, inhibitory control, attention, and cognitive flexibility 
(Figure 3). 

According to the analysis results, the most frequently encountered issue in the attention 
category was “give up quickly from the play”. In terms of inhibitory control, the most frequently 
observed behavior was “non-play behavior”, followed by “loud”. Within the cognitive flexibility 
category, the most frequently observed code was “symbolic meaning”. Regarding working memory, 
the most common behaviors recorded were “repetitive actions”. An observation from a child's 
sociodramatic play session included the following statements: 

C18 sat on the floor, pressing phone buttons. C22 grabbed a spoon and pot, starting to mix. C17, 
C3, and C1 joined the dramatic play center, and each took a doll. C22 and C18 argued. They 
were told that choosing roles would make the play more enjoyable. C22 became the mother, C18 
the baby, C1 the sister, C3 the aunt, and C17 the sister. C22 continued stirring the food as the 
mother. C1, C3, and C17 chatted, but their conversation didn’t relate to their roles. 

The records showed that the play lacked a clear scenario, role distribution, thematic coherence, 
and purposeful dialogue. Non-play behaviors such as repetition, brief engagement, aimless wandering, 
and aggression were observed. In this sociodramatic play, children’s responses to shared experiences 
were inconsistent. The symbolic meanings and uses were conventional in nature, reflecting Vygotsky’s 
concept of immature play behaviors (Bodrova & Leong, 2017). 
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The findings from the first action cycle revealed that children’s play behaviors still exhibited 
various deficiencies. The interventions structured based on these findings were designed to facilitate 
children's access to play environments, enhance the use of LP, and make play processes more functional 
(Table 2). 

Second Action Cycle (February 21 - March 21, 2022) 
During the second action cycle, sample materials representing the contents of loose parts (LP) 

boxes were attached to the outside of the boxes to facilitate children's access. Visits to the LP workshop 
were increased to twice a week. Based on the analysis of previously completed POF records, new 
alternatives were introduced to replace LP that did not attract interest. In addition, LP suitable for use 
in the block center were identified, and their integration with the block center was ensured. During this 
process, Güler’s (2007) Play-Planning Model was implemented to support children's play-planning 
processes. In this model, during circle time conducted before free play, children verbally discussed their 
play plans, roles, and the materials they would use. Subsequently, play-planning cards were distributed 
to encourage children to express their plans through drawings. 

During the second action cycle, 63 play sessions totaling 2,426 minutes were conducted. After 
expert review of observation records, the teacher-researcher and the independent coder coded the 
records. Using the codebook by Guest et al. (2006), as recommended by Creswell (2017), inter-coder 
agreement was assessed with the Kappa test, resulting in a high agreement level of 0.88 [Kappa = (Po - 
Pc) / (1 - Pc) = 0.88]. 

Following the analysis of observation records, the EF theme was organized into categories 
including attention, organization-planning, inhibitory control, working memory, and cognitive 
flexibility (Figure 4). Within the cognitive flexibility category, the most prominent code was “with 
scenario”, which was frequently recorded during indoor sociodramatic play sessions. An observation 
from a child's sociodramatic play session included the following statements: 

The children gave roles to their Waldorf dolls and performed animations. One baby played the 
patient and the other the dentist. They pretended to perform tooth extractions and enriched the 
scenario with dialogues like “Calm down, it won't hurt” and “You should take better care of 
your teeth”. 

 
Figure 4. MaxQDA code map of POF records conducted within the second action cycle 
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When examining the codes within the working memory category, “express outcomes” stands 
out, while in the inhibitory control category, the code “progressing according to the plan” is noteworthy. 
Within the organization-planning category, the codes “giving suggestions/ideas” and “developing the 
plan” are prevalent. In the attention category, there is frequent use of the code “reviewing the plan”. 

After the assessment, it was observed that children had made significant progress in planning, 
following the plan, evaluating plan adherence, and developing their plans. Additionally, they showed 
advancement in giving suggestions/ideas to other children in their group, effectively communicating 
with their peers, making collective decisions, collaborating, expressing the outcomes of their 
play/activity, and displaying mature play behaviors. 

At the end of the second action cycle, during the coding, categorization, and theme formation 
process, it was noted that the working memory category had the highest frequency. It is believed that 
this may be related to the action step of play-planning. Despite these observed developments, the 
teacher-researcher noted that the use of LP in the outdoor area was quite limited. Therefore, it was 
decided to support outdoor play activities that included LP for physical play, which had not been 
observed in the second action cycle (Table 2). 

Third Action Cycle (May 2 - June 6, 2022) 
The interventions implemented during the third action cycle involved a systematic 

improvement process aimed at addressing the deficiencies identified in the second action cycle. 
However, the need to develop new strategies to address the limitations related to physical play became 
evident. First, the play implementation schedule was restructured to provide a more flexible 
framework: once a week, all children engaged in play activities within the classroom; twice a week, 
children were divided into two groups (10 children in each group) to take turns playing in the 
workshop; and twice a week, outdoor play activities were conducted with all children. This 
arrangement aimed to enrich children's play experiences by exposing them to diverse environments 
and materials. 

To increase the use of loose parts (LP) in outdoor settings, the outdoor play area was enriched 
with various materials such as large drainage pipes, wastewater pipes of different sizes, various stones, 
plastic fruit crates, car tires, tennis balls, wood pieces, and real kitchen utensils (e.g., cake molds, pots, 
pans, lids, plastic strainers, ladles). These materials were intended to support different types of play and 
contribute to the development of children's creative play. Additionally, the daily educational flow was 
reorganized to provide children with more time for play planning, extending the play period to 1 hour 
and 15 minutes after breakfast. This process encompassed both play-planning and play implementation. 
Güler’s (2007) Play-Planning Model was continued, particularly during outdoor activities. Children 
were encouraged to plan their play, define their roles, and consider the materials they would use in 
advance, with the goal of making their play processes more meaningful and structured. Evaluation 
sessions were introduced following the completion of play activities. These sessions provided 
opportunities for children to reflect on their play process, discuss encountered challenges, and express 
the strategies they developed. This approach aimed to support and enhance children's self-regulation 
skills related to their play processes. 

During the third action cycle, a total of 85 play sessions (2,979 minutes) were observed. 
Following expert consultation, the observation records were coded by the teacher-researcher and the 
independent coder, yielding a high level of agreement (Kappa = 0.90). After the third action cycle, the 
executive function (EF) theme included the categories of attention, organization-planning, inhibitory 
control, working memory, and cognitive flexibility (Figure 5).  

Within the cognitive flexibility category, the code with the highest frequency was “symbolic 
meaning.” In the attention category, the code “reviewing the plan” was frequently observed, while in 
the inhibitory control category, the code “communication” was prominent. In the working memory 
category, the code with the highest frequency was “explaining the design/play”, whereas in the 
organization-planning category, the most frequent code was “developing the plan”. The observation 
record for the code “developing the plan” included the following statements: 
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C1, C3, C11, and C24 entered the play area in the garden, placing kitchen utensils. C20 came 
over and asked if he could get some food because he was very hungry. Initially, they said, “No, 
we don't want boys in the play, play your own game” but then a dialogue started among them. 
After a while, they said, “Those who want to buy food, line up.” C11 said, “Our house was a 
restaurant, and we sold homemade food.” This idea was liked, and C3 said, “Let's put a table in 
the garden, our restaurant will grow, and I'll be the waiter and take their orders.” 

 
Figure 5. MaxQDA code map of POF records conducted within the third action cycle 

 
Image 1. Example images of the third action cycle implementation
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Table 2. Intervention components, key findings, and decisions across the action research cycles 
Cycle Intervention Key Findings Decision 
Reconnaissance Free-play periods were 

systematically observed without 
implementing any intervention. 

Attention: Children showed a short play span, a tendency to give 
up quickly from the play, and contextual disconnection. Working 
memory: Immature play patterns characterized by repetitive 
actions and lack of dialogue. Inhibitory control: Non-play 
behavior. 

Establish a LP Center between the block and 
dramatic play areas; equip a LP workshop with a 
variety of LP likely to attract children and ensure 
systematic use through weekly visits; create an 
outdoor LP play area and schedule regular visits. 

Cycle 1 A LP Center was set up in the 
classroom, and an outdoor LP play 
area was created in the schoolyard. 
The LP workshop was enriched 
and visited once a week.  

Attention: Give up quickly from the play. Inhibitory control: 
Non-play behavior/loud. Working memory: Repetitive actions. 
Cognitive flexibility: Limited symbolic meaning. 
Play types: Physical play was observed only to a limited extent; 
scores decreased on some items in heuristic play; item scores 
increased in constructive play. 

Label boxes with sample LP to facilitate access 
and improve LP use; double the frequency of 
workshop visits; replace materials that did not 
attract children with new alternatives; implement 
Güler’s (2007) Play Planning Model. 

Cycle 2 LP boxes were labeled with sample 
LP representing their contents. 
Workshop visits were increased to 
twice a week. Unattractive LP were 
replaced with new alternatives. 
The Play Planning Model began to 
be implemented. 

Cognitive flexibility: Presence of a scenario in sociodramatic 
play sessions. Working memory (highest frequency): Express 
outcomes of the play/design. Inhibitory control: Progressing 
according to the plan, collaboration, and increased 
communication. Organization-planning: Giving 
suggestions/ideas and developing the initial plan. Attention: 
Reviewing the plan. 
Play types: Physical play was not observed; constructive play 
item scores increased; a marked increase in sociodramatic play 
scores. 

Reorganize the play schedule so that children 
experience play across settings (classroom, 
workshop, and outdoors) on a rotating basis; 
enrich the outdoor area to support physical play; 
extend play time to allow more time for planning; 
continue the Play Planning Model and add post-
play review sessions. 

Cycle 3 Access to LP settings was 
scheduled as 1 day in the 
classroom center, 2 days in the 
workshop, and 2 days outdoors. 
The outdoor area was enriched. 
Time allocated for LPP was 
extended to 1 hour 15 minutes. The 
process was expanded to include 
play planning + post-play review 
sessions. 

Attention: Increased reviewing the plan. Inhibitory control: 
Increased communication. Working memory: Increased 
explaining the design/plan. Organization-planning: Developing 
the plan at the beginning of play. Cognitive flexibility: More 
productive use of symbolic meaning. 
Play types: Recovery/increase in heuristic play scores after a drop 
following Cycle 1; continued increase in constructive play item 
scores; sociodramatic play scores showed a partial decrease; a 
clear increase in physical play indicators. 

Based on the marked improvements in EF 
indicators and play maturity indicators, it was 
concluded that the intervention components had 
reached the targeted level. Therefore, the 
intensive intervention phase was ended and 
integrated into routine classroom practice; 
maintaining the LP arrangement and continuing 
play planning and post-play review sessions 
periodically were decided to support 
sustainability. 
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Reflections of Executive Function (EF) Skills Through Different Play Types Involving Loose 
Parts (LP) 

[Research Question 3: How does the use of loose parts (LP) across play types reflect changes in 
executive function (EF) components over time?] 

The data presented in this section were collected using the PBFoEFS, which was employed to 
assess EF skills demonstrated in different types of play involving LP materials following the observation 
sessions. During the assessment process, frequency and mean values were calculated for each item, and 
the findings were comparatively analyzed across different play types. 

Observed Changes in Executive Function (EF)-Oriented Play Behaviors During Physical Play with 
Loose Parts (LP) 

Physical play, which was observed to a limited extent during the first action cycle, was absent 
during the second action cycle (Figure 6). This absence prompted the teacher-researcher to act. 
Following the second action cycle, potential reasons for this situation were contemplated, leading to the 
addition of materials supporting physical play outdoors during the third action cycle. As a result, an 
increase in physical play was observed as anticipated. 

 
Figure 6. Distribution of PBFoEFS item score averages in physical play across action cycles (AC) 

The items that changed the most were “I1: The physical activity it exhibits has a symbolic 
meaning in the play.”, “I7: When it fails to achieve physical activity, it does not give up immediately; it 
tries different ways.”, “I8: It uses physical activity as part of a play/scenario.”, “I16: The duration of the 
play does not last more than 5-10 minutes.”, “I17: The child quickly moves from one activity to another.” 
and “I19: The child is significantly focused on performing the activity.” When these items, which 
received full points from all play sessions, are examined, it can be said that there has been an 
improvement in cognitive flexibility and working memory with I1, I8; attention with I16, I17 and I19; 
and inhibitory control skill with I7 and I8. 
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Observed Changes in Executive Function (EF)-Oriented Play Behaviors During Heuristic Play with 
Loose Parts (LP) 

When PBFoEFS was evaluated for heuristic play, it was observed that there was a decrease in 
scores after the first action cycle in some items. However, all these items were observed to increase again 
during the third action cycle (Figure 7). 

 
Figure 7. Distribution of PBFoEFS item score averages in heuristic play across action cycles (AC). 

The PBFoEFS items that exhibited the most significant changes were “I8: The child actively uses 
his/her senses during the play.”, “I10: The structure/design created by the objects is adaptable, allowing 
for changes and transformations.”, “I11: During the play, the child experiments in various ways to 
explore all the features of the object.” and “I19: The child plans with the objects before initiating the 
play”. It can be interpreted that I8 highlights attention, I10 and I11 emphasize cognitive flexibility, and 
I19 points to organization-planning skills. 

Observed Changes in Executive Function (EF)-Oriented Play Behaviors During Constructive Play with 
Loose Parts (LP) 

 
Figure 8. Distribution of PBFoEFS item score averages in constructive play across action cycles (AC) 
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It is seen that there is an increase in the majority of PBFoEFS item scores for constructive play 
throughout action cycles (Figure 8). 

The items with the most remarkable increase in the PBFoEFS scores of the constructive play 
throughout the three action cycles were ‘I2: It refers to their plans to achieve the desired goal.’, ‘I5: It 
develops an idea for problem-solving towards the difficulty/s they encounter.’, ‘I9: The child specifies 
how something will be done and built.’, and ‘I16: Builds long-term projects and tasks.’ When the 
relevant items are associated with EF, it is seen that I2, I9 and I16 are associated with working memory 
and organization-planning skills, while I5 can be associated with cognitive flexibility and inhibitory 
control.  

Observed Changes in Executive Function (EF)-Oriented Play Behaviors During Sociodramatic Play with 
Loose Parts (LP) 

The decrease in the mean scores of some items after the third action cycle was noticed by the 
teacher-researcher, and sociodramatic play was enhanced again by adding more outdoor space (Figure 
9). 

 
Figure 9. Distribution of PBFoEFS item score averages in sociodramatic play across action cycles (AC) 

While the items I7, I12, I18, I19, I20, and I21 received 0 points after the first action cycle, they 
received full points or values close to full points in the subsequent action cycles. When the contents are 
examined, it is seen that “I7: The child has long conversations about how the scenario of the play will 
progress.”, “I12: There is more than one subject/theme in the play.”, “I18: The imaginary scenario he/she 
created is a continuation of a play that started in the previous days.”, “I19: The main focus of the play 
is repetitive actions.”, “I20: There is no contextual integrity in the scenario.” and “I21: The symbolic 
representations in the play are extraordinary”. These observed developments can be directly associated 
with working memory, cognitive flexibility, inhibitory control, and indirectly with attention and 
organization-planning skills. 

At this point, to present at a glance the overall pattern reflected across the cycles and the 
comprehensive trajectory of changes in EF indicators and play types, the main findings of the study are 
summarized in Table 3.
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Table 3. Summary of overall findings across cycles 
Indicator Reconnaissance Phase  Cycle 1  Cycle 2  Cycle 3  
Attention Short play span; give up quickly 

from the play; contextual 
disconnection 

Give up quickly from the play Increase in reviewing the plan Marked increase in reviewing the 
plan 

Inhibitory 
control 

Non-play behaviors such as 
aimless wandering, audience and 
aggressive behaviors. 

Non-play behaviors and loud Progressing according to the plan; 
increased collaboration and 
communication 

Increase in scenario-based 
dialogue and communication 
during play 

Working 
memory 

Immature play patterns 
characterized by repetitive actions 
and lack of dialogue 

Repetitive actions persisted Express outcomes of play/design 
(highest frequency) 

Increased explaining the 
play/design processes 

Organization-
planning 

- - Giving suggestions/ideas and 
developing the plan 

Developing the initial plan and by 
the plan 

Cognitive 
flexibility 

- Symbolic meaning limited Clearer scenario presence in 
sociodramatic play 

Symbolic meaning used more 
productively and diversely 

Play types  No LP; immature play behaviors Physical play and heuristic play 
limited; upward trend in 
constructive-play indicators 

Physical play not observed; 
increase in constructive-play 
indicators; marked increase in 
sociodramatic play 

Rebound increase in heuristic 
play after earlier decline; 
continued increase in constructive 
play; partial decrease in 
sociodramatic-play indicators 
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Discussion 

This study aimed to explore how loose parts (LP) contribute to changes in children's play 
behaviors and executive function (EF) skills within an action research framework. These findings were 
interpreted by considering how the variability of LP (Nicholson, 1971) and the action possibilities they 
afford (Gibson, 1986) operate within the social mediation of play (Vygotsky, 2016). During the initial 
reconnaissance phase, various EF-related issues were identified in children's play behaviors, including 
repetitive actions, non-play behaviors, aimless wandering, short attention spans, contextual 
disconnections, and lack of dialogue. According to Bodrova and Leong (2017), within Elkonin’s 
theoretical framework, such behaviors are described as immature play behaviors. Additionally, 
Diamond and Lee (2011) associate these behaviors with deficiencies in EF skills. Particularly, the Tools 
of Mind program emphasizes that immature play behaviors are linked to low EF skills and suggests 
that educators should develop strategies such as observing social interactions, providing sufficient time, 
and offering appropriate materials to support high-quality play (Bodrova & Leong, 2017). Interpreted 
from a Vygotskian perspective, this suggests that when the social regulation and symbolic 
representation components of play are weakened, children’s capacity to sustain and regulate their 
behavior “within play” may be constrained (Vygotsky, 2016). 

The research findings indicate that children experienced various improvements in their EF 
skills. Notable progress was particularly observed in components such as cognitive flexibility and 
working memory, with increases in symbolic physical activities, improvements in attention control, and 
enhancements in inhibitory behaviors. These results align with studies highlighting the positive effects 
of outdoor play on attention control and working memory (Koepp et al., 2022).  

Methods applied during the research process, such as active sensory engagement, discussions 
about object properties, and strategic play-planning, may help explain the effectiveness of heuristic play 
in boosting EF (Goldschmied & Jackson, 1994). These developments also may be explained by LP’s 
reconfigurable nature, which opens diverse action possibilities (Gibson, 1986; Nicholson, 1971) that, 
when combined with jointly planning, sustaining, and modifying play, support observable EF 
behaviors (Vygotsky, 2016). In this study, making materials visible and accessible and adding play-
planning and post-play review routines in Cycle 2 may have clarified goals, roles, and strategies, 
enabling longer, better-regulated play. Across cycles, progressively restructuring LP variety, 
arrangement, and accessibility created an “affordance space” that broadened children’s repertoires of 
attention, flexibility, and goal-directed behavior (Gibson, 1986; Nicholson, 1971).  

Positive developments in EF skills were also observed during constructive play processes. 
Improvements in working memory, planning, cognitive flexibility, inhibitory control, goal-setting, and 
problem-solving align with findings reported in similar studies in the literature (Bagiati & Evangelou, 
2016). In such play, children must set goals, select pieces, sustain construction through trial and error, 
and revise plans, engaging working memory, inhibitory control, and cognitive flexibility. Greater 
visibility of indicators such as “developing the plan” and “explaining the design/play” suggests more 
systematic goal pursuit. Additionally, choosing among multiple LP affordances (Gibson, 1986), 
combined with planning and plan maintenance, likely intensified demands on working memory and 
inhibitory control (Center on the Developing Child at Harvard University, 2024; Fleer et al., 2017). 
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It was observed that the rich narratives and verbal expressions that emerge during 
sociodramatic play sessions support cognitive processes related to EF (Bodrova & Leong, 2017). In this 
context, sociodramatic play involving narrative construction and role negotiation may have made 
working memory, inhibitory control, and cognitive flexibility more visible, as children must remember 
scenario rules, inhibit impulses, and flexibly adapt the storyline to peers (Berk & Meyers, 2013). In this 
study, material accessibility and planning-post-play review routines introduced in Cycle 2 may have 
further supported these processes by facilitating a shared scenario. However, interpreting language use 
or symbolic representations in play solely through the lens of EF may not fully capture the multifaceted 
nature of play. Such behaviors may also be linked to other developmental domains, including emotional 
expression, social interaction, and cultural meaning-making (Landreth & Homeyer, 2021).  

It is well-known that EF skills naturally develop with age (Diamond, 2013). However, it is also 
emphasized that well-structured learning environments play a significant role in promoting this 
development (Shonkoff et al., 2011). This study transformed EF development from a coincidental 
process into a deliberate and structured approach through the integration of LP into play, the 
implementation of planning activities, and the provision of teacher support (Whitebread, 2010). The 
responsibility of teachers in supporting EF skills is not limited to merely providing materials. It also 
involves making intentional interventions, organizing the environment appropriately, and assisting 
children in structuring their play (Newton, 2022). Particularly, providing various metacognitive 
supports such as asking questions, encouraging reflection, and guiding strategy development helps 
children regulate their own cognition (Newton, 2022). Effective implementation of such guidance 
contributes to the enhancement of children's EF skills. 

A key strength of this study is that the LP-based intervention was embedded in children’s free-
play time within natural classroom routines and systematically monitored through the cyclical structure 
of action research. Gradual enrichment across the classroom, workshop, and outdoor area offered a 
holistic view of EF indicators across play types. Observation-based decisions were translated into 
concrete environmental and pedagogical adjustments and re-tested in subsequent cycles, yielding a 
process-justified intervention. In addition, multiple data sources supported consistency and 
strengthened the evidence base for interpretation. 

Finally, the dual role of the first author as both teacher and researcher inevitably carried risks 
to objectivity in data collection and interpretation. The participatory nature of action research makes it 
difficult to fully eliminate the subtle influence of the researcher’s presence on children's behaviors 
(Sandow, 1979). To address this challenge, the researcher adopted an ethically reflexive stance and 
maintained constant awareness of this dual role throughout the process (Hopman, 2019), actively 
working to uphold ethical boundaries specific to practitioner research. As Walker (2013) notes, teacher-
researchers may face difficulty distinguishing between voluntary participation and pedagogical 
alignment in studies involving young children. The blurred boundary between teaching and research 
can influence participant behavior and requires ongoing ethical awareness. With awareness of these 
limitations, the teacher-researcher prioritized reflexivity and transparency to preserve the integrity of 
the study. 

Limitations 

This study was conducted within the framework of an action research design, which is 
inherently aimed at producing context-specific findings. As such, the study presents several limitations. 
First, the dual role of the teacher-researcher as both practitioner and observer within the classroom may 
have increased the risk of subjective bias and observational reactivity during the data collection and 
interpretation phases. To mitigate this risk, ethical distancing was maintained, ethical reflexivity was 
adopted, an independent observer and coder were included in the process, and reflective strategies 
were employed. Nevertheless, despite these precautions, the potential indirect influence of the teacher’s 
presence on children’s behaviors cannot be fully ruled out (Hopman, 2019; Sandow, 1979). 
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Additionally, the study was conducted in a single preschool with a limited number of 
participants, which restricts the generalizability of the findings to other educational settings, socio-
cultural contexts, or demographic groups. Furthermore, variables such as children’s individual 
developmental levels, prior play experiences, and cultural backgrounds were not controlled. These 
factors may have contributed to the developmental changes observed during the intervention process. 

Another limitation concerns the absence of a comparison or control group. Without a parallel 
group for reference, it is difficult to determine whether the improvements observed can be attributed 
solely to the LP-based intervention, or whether other developmental or pedagogical factors may have 
played a role (Brown, 2010; Diamond & Ling, 2016). 

In conclusion, the context-bound nature of action research—which constitutes one of its core 
characteristics—implies that the findings of this study are meaningful only within the specific social, 
cultural, and institutional environment in which the research was conducted. Thus, it is not possible to 
assert with certainty that similar results would emerge with different samples or in different contexts. 
Nevertheless, the methods and intervention process employed in this study may serve as a guiding 
example for researchers and educators seeking to explore the applicability of similar practices in other 
contexts. 

Conclusion and Recommendations 

This study demonstrated that the integration of loose parts (LP) into structured, reflective, and 
teacher-guided play environments can meaningfully support the development of executive function 
(EF) skills in early childhood. Notable improvements were observed in key EF components such as 
working memory, cognitive flexibility, inhibitory control, attention, and organization-planning. The 
action research model offered a dynamic and responsive intervention process that adapted to children's 
evolving needs. However, these findings should be interpreted within the specific socio-pedagogical 
context in which the study was conducted (Johnson, 2019). 

Throughout the study, the teacher-researcher not only facilitated the integration of LP into play 
settings but also implemented supportive practices such as play-planning sessions (Güler, 2007), post-
play reviews, and scaffolded guidance (Bodrova & Leong, 2017). Moreover, the cyclical intervention 
process of action research allowed for continuous adaptations based on children’s individual needs 
(Johnson, 2019), thereby enhancing the effective use of LP. Although improvements were documented 
across the three action cycles, LP alone was not sufficient to develop EF skills; however, when 
implemented alongside intentional pedagogical strategies, it was found to facilitate the visibility and 
sustainability of EF indicators within play. In other words, without a guiding educational framework, 
material richness on its own does not appear to yield meaningful cognitive gains (Kirschner et al., 2006). 

At the policy level, the integration of LP into early childhood education curricula represents a 
holistic approach to supporting cognitive development. However, it should be acknowledged that the 
practices and findings presented in this study are context-specific and may not yield identical results in 
different settings (MacNaughton & Hughes, 2009). Rather than making claims of broad generalizability, 
it would be more appropriate to implement similar practices across diverse contexts in order to evaluate 
their effectiveness and contextual relevance (MacNaughton et al., 2010).  

Future research should not be limited to qualitative inquiries but should also incorporate 
empirically grounded experimental and quasi-experimental designs to examine the effects of LP-based 
interventions. Longitudinal studies would be valuable in assessing the sustainability of improvements 
in EF development over time (Bailey et al., 2020). Furthermore, the inclusion of comparison groups can 
help isolate the specific contribution of LP, independent of other developmental variables (Diamond & 
Ling, 2016). Mixed-method research that combines quantitative rigor with qualitative depth would 
further enrich our understanding of the pedagogical potential of LP (Fàbregues et al., 2023). 
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From a practical standpoint, LP should not be viewed merely as physical materials, but rather 
as educational tools that must be paired with structured activities, teacher facilitation, and 
metacognitive reflection opportunities. In conclusion, LP can contribute meaningfully to children's 
cognitive development when used within a deliberate and well-supported pedagogical context 
(Cankaya et al., 2023). Expanding the evidence base through robust empirical research and enhancing 
teacher training efforts are both essential to scaling and sustaining such practices in early childhood 
education (Fixsen et al., 2005). In this regard, we recommend that teacher education programs be 
designed in a practice-oriented manner that explicitly addresses the pedagogical determinants of using 
LP -accessibility, functional diversity, organization, and cyclical renewal (Aşkar, 2024)- together with 
guided play (Weisberg et al., 2016), scaffolding strategies (Bodrova & Leong, 2017), and brief routines 
such as “plan-play-review”. During LP play sessions, teacher involvement should avoid constant 
direction and instead provide brief, targeted support when play fragments, social regulation weakens, 
the shared plan is lost, or children struggle to generate solutions; this approach can help sustain EF 
indicators while preserving autonomy (Aşkar, 2024). Implementation can be strengthened by arranging 
materials to be visible, portable, and independently accessible (Aşkar & Durmuşoğlu, 2023) and by 
framing variety not as “more materials” but as functional diversity that affords different forms of action 
(Gibson, 1986). For institutional sustainability, a short safety checklist (e.g. choking hazards, sharp 
edges, toxic surfaces, hygiene, durability) and pre-planned accessibility to support inclusive 
participation are essential (Aşkar, 2024). To support home-school continuity, families can be offered 
examples of safe LP for home use and prompts that encourage planning without ready-made solutions.
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