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Abstract: Planned science activity (PSA) is compulsory in Vietnamese preschools, where
children learn about science under the guidance of teachers who have prepared the content,
materials, and process in advance. This case study investigates materials usage during PSAs
at a public preschool in Da Nang, Vietnam, focusing on the types and how science materials
are used. This study’s PSA-ECERS3 and PSA-SSTEW are adaptations of the original the Early
Childhood Environment Rating Scale Third Edition (ECERS-3) and Sustain Shared Thinking
and Emotional Well-being (SSTEW) scales. The results of these scales were presented as a
qualitative report, complemented by illustrative instances of teaching methods from participant
PSAs. The results showed that photos and slides on a computer about the objects of the PSA
lesson were the most frequently used materials. Teachers used them to teach science concepts
through on-site observation, question-and-answer sessions, and play. By contrast, teachers rarely
used natural materials, experiments, or hands-on activities to help children learn about science.
The results of ECERS-3 and SSTEW also indicated that PSAs with more interactive activities
using the materials received higher scores than ones that did not include interaction.
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Background of the study

Introducing children to science at an early age is crucial for their development. Through science
activities, children can develop critical investigative skills such as reasoning, problem-solving, judgment,
and classification (e.g., Adbo et al., 2020). In addition, early exposure to scientific experiences can help
children develop positive attitudes toward science, which has been linked to scientific development
(e.g., Patrick et al, 2008). Science activities also naturally foster children’ social skills like cooperation,
sharing, and teamwork (e.g., Adbo et al., 2020).

Furthermore, productive classroom science activities can capitalize on this inclination to make
the activities highly motivating and consistently enjoyable for young children (Nayfeld et al, 2011). In
Vietnamese Early Childhood Education (ECE), there is a planned science activity (PSA) (MOET, 2009).
The current study focuses on the materials used in PSAs to extend our knowledge of how materials
can impact the quality of these activities. The selection of appropriate materials and how they are
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made accessible to students is crucial for effective science education (Worth, 2010).
Through this study, I explored the relationship between the process quality of PSA and materials,
and discovered the significance of appropriate teaching materials and associated teaching methods.

Planned Science Activity and Process Quality

Currently, the most common evaluation methods used to assess PSA have several disadvantages
and fail to reflect the reality of this activity. Firstly, evaluating PSAs is based on the observer's opinion
and is subjective, which does not offer a good point of reference for comparisons between studies.
This leads to the phenomenon in education called bénh thanh tich - "achievement obsession” (Nguyen,
2017), where the assessment score is always good or excellent, but the reality of quality is not. "Process
quality” is a relatively objective evaluation and may help to pinpoint the reasons for low teaching and
learning quality. Teaching quality is commonly divided into "structural quality" and "process quality."
Structural quality refers to the features and characteristics of a program, such as the class size,
teacher-child ratios, teacher qualifications and experiences (OECD, 2015). Process quality is described
as the aspects of the classroom environment as experienced by children - their interactions with
teachers and peers, and the materials and activities available to them that directly influence children's
development (OECD, 2015). These studies showed that the good process quality of ECEC contributes to
the persistence of positive teaching and learning outcomes (Anders et al., 2017).

Planned Science Activity and Teaching Materials

The literature has shown that materials have multiple benefits in supporting children's
development across different domains (Tu, 2006). Exploring science typically require the use of various
science materials (Ha, 2015). Although the significance of science materials in fostering children's
scientific development is widely acknowledged, the existing research on this subject remains limited.
Further investigation is warranted to elucidate how educators can proficiently select and integrate
such materials within instructional contexts.

The effectiveness of teaching materials is closely linked to how they are integrated into the
teaching process. Teaching materials alone do not automatically improve learning outcomes; the
methods employed by teachers—how they present, explain, and facilitate interactions with these
materials—determine their impact. High-quality materials may not contribute to learning if used
passively without encouraging exploration, discussion, or problem-solving. Studying materials, including
their type, purpose, and relationship to process quality, can help improve quality. This is especially
true for PSA, where teachers can choose the materials to teach children. Although the importance of
teaching science to young children has been expressed in the literature, studies still need to discuss the
materials that appear and help children discover science. My study define materials as objects children
can directly interact with and learn about science with their senses in the PSA.

Study Motivation and Research Questions

The literature shows the research gaps related to teaching science. First, there is a lack of
research regarding selecting and using materials to teach science to children. Second, most studies on
PSA have mainly used quantitative methods through questionnaires, teacher interviews, and tests for
children (e.g., Truong & Ngo, 2019), focusing on only a handful of measurable variables and giving a
less detailed picture of the phenomenon (Creswell, 2022). A qualitative case study design was chosen
for this study to get closer to real-life situations to enrich the understanding of the phenomenon and to
become deeply immersed in the setting and among the participants (Creswell, 2022). Third, the existing
assessment tools focus on children's outcomes and learning goals rather than the teaching-learning
process (Dinh, 2019), which may lead to a one-sided view of the reasons for the low quality arising
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from teaching methods. My study used the two popular and highly recommended assessment tools
for process quality - ECERS-3 and SSTEW. Applying two scales facilitated the assessment of process
quality on each instructional facet in PSAs. This process-oriented analytical approach enabled the
authors to discern specific teaching aspects warranting additional scrutiny and enhancement.

My study fills the gap in the literature by exploring the relationship between materials, including
the type and purpose of their use, and the process quality of PSA to uncover the reality of teaching
methods that help to improve quality. My investigation of teacher-centered PSAs via the child-centered
process quality criteria may serve as a bridge between these two teaching philosophies. Bearing in
mind the discussion thus far, here are my research questions (RQ):

RQ1: What materials have been used, and how were they used in the PSAs?
RQ2: How do science materials and teaching methods jointly impact PSA'S process quality?

This study is part of a larger investigation of how teaching methods in Vietnamese classrooms
can support children's scientific development, what teachers do to support children's learning about
science through the discourse with children and create the interaction between children and materials.
Although another paper has focused on teacher-child interaction, certain teaching materials are more
conducive to better interactions, hence better process quality. A discussion of teaching materials
cannot be separated from one of interaction, and vice versa. The findings contribute to teaching science
to young children by providing recommendations on choosing the materials effectively in PSA.

Methodology

Study context

To achieve the study's aim, I conducted a case study with a public preschool in Da Nang City,
Vietnam, a representative example of ECE, focusing on implementing PSA. According to the 2017-2018
statistics from the Viet Nam Ministry of Education and Training (MOET), almost 83% of preschools in
Vietnam are public schools, which is the type of childcare most Vietnamese children attend. Previous
studies have highlighted challenges regarding the imbalance in proficiency across teachers and schools
and overwhelming class sizes (Hoang et al, 2018). My intention in selecting this preschool was to
focus on a setting that exemplifies best practices in Vietnamese ECE, particularly in terms of meeting
national quality standards. The aim was to study how teaching materials and methods were utilized in
a context considered exemplary according to national benchmarks.

Participants and Data Collection

My study involved eight PSAs from four classrooms. The teachers in this public school are all
female with 7 to 30 years of experience and a Bachelor's degree in kindergarten education. Classroom
observations and video recordings were conducted over three consecutive months with 184 minutes.
Almost all PSA sessions took place in the morning and were observed by two researchers.

Measurement

A combination of two highly recommended assessment tools was utilized to evaluate the process
quality of PSA. The Early Childhood Environment Rating Scale (ERS) Third Edition (ECERS-3) (Harms
et al, 2014) focuses on the type, number of materials, interaction, children's language, and how teachers
manage the PSA. The Sustained Shared Thinking and Emotional Well-being (SSTEW) (Siraj et al.,
2015) emphasizes children's cognitive development, such as problem-solving, higher-order thinking,
and socio-emotional well-being. It also mentions how teachers support children in interacting. ECERS-3
is widely used globally to assess process quality (OECD, 2015). SSTEW is a highly recommended
tool alongside ECERS, which yields efficient results in evaluating process quality (Siraj et al., 2015).
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Combining the two scales help us understand in-depth how teachers create activities in which
materials are used.

In PSA, teachers control the materials to teach children. I focus is on how teachers use this
autonomy over both materials and methods in a Vietnamese child-centered curriculum. I considered
five main sub-scales that affect the materials and methods of PSAs based on ECERS-3 and SSTEW,
and I developed a rating scale appropriate for the Vietnamese context. They are (i). materials, (ii).
interactions, (iii). cognitive development, (iv). socio-emotional well-being, and (v). activity management.
The first sub-scale, "materials," answers the first half of RQ1l - "What materials have been used?" -
while the other four help answer the second half - "How were they used in the PSAs?". I explored RQ2
while synthesizing findings in all five sub-scales. Besides, I eliminated several unrelated sub-scales and
items such as "the meals," "the hygiene," etc.

The current version suitable for the Vietnamese PSA was termed "PSA-ECERS3" and "PSA-
SSTEW". The scoring process involved the following steps:

(1) Observation and Recording: During each PSA, trained observers recorded detailed notes on the
materials and teaching methods. These observations were complemented by video recordings, which
were later transcribed and analyzed.

(2) Rating Process: Each session was then rated using the PSA-ECERS3 and PSA-SSTEW scales.
Observers assigned scores on a 7-point scale, with 1 indicating "inadequate," 3 indicating "minimal," 5
indicating "good," and 7 indicating "excellent." The ratings were based on how well the session met the
specific criteria for each sub-scale.

(3) Score Aggregation: The individual sub-scale scores were aggregated to produce an overall score for
each PSA session on the PSA-ECERS3 and PSA-SSTEW scales.

(4) Cross-Referencing and Validation: The scores were cross-referenced between observers to ensure
reliability. Any discrepancies were discussed and resolved to reach a consensus score.

Data Analysis

To answer RQI, I created a coding form containing information about the materials and their
purposes in the PSA. After obtaining the necessary information, the author checked the coding forms,
observational records, and videos. Finally, I analyzed the coding form and used descriptive statistics to
obtain a comprehensive overview of the science materials and their aims. To address RQ2, I used the
two PSA-ECERS3 and PSA-SSTEW to identify PSA classes with varying process quality. The results
of the two scales reflect the quality of teaching methods, how materials affect the quality, and whether
some materials consistently contributed to better/worse quality.

To ensure the data's reliability, the researcher thoroughly cross-referenced the assessment sheets
to guarantee the consistency of the data collection process. To establish credibility, the data was
gathered through prolonged engagement, persistent observation, and the triangulation of sources and
analysis (Creswell, 2022). I combined two data collections - direct observation and video recording - to
approach the study of the same object and use two quantitative measurements - PSA-ECERS3 and
PSA-SSTEW - of the same phenomenon in a study to build the triangulation sources of my research.

Findings

Finding 1: The commonly used materials and how they were used

The common materials used through PSAs are photos, videos, and slides of objects on computers.
Teachers occasionally used living creatures like goldfish. These materials enabled on-site observation
and encouraged children to ask questions about the objects. The children are guided by teachers, who
provide step-by-step instructions. Puzzles and plastic materials were used to conduct games that helped
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children practice the scientific knowledge they had acquired. Most materials were not used during
PSA sessions for hands-on activities or experiments, which have the potential to enhance scientific
thinking, inquiry activity, discussion, and experimentation.

Most of the PSAs in this study used photos relevant to the PSA’s topic. It could be a single photo
(e.g. the face, the papaya, the orange topic) or several, such as photos of the life cycle of a chicken, food
(the cat topic), the clean and polluted water sources (the importance of water in our life topic), the parts of
the orange or papaya (the orange and papaya topic) and the papaya's growth process (the papaya topic).
Note that a PSA topic consisted of multiple sessions. These photos were often used to teach children
new knowledge through observation, answer questions about objects, and practice after learning in
individual practice sections or games.

The second most used material to teach children about science is the slides on the computer. The
slides contained photos and videos of the objects. Teachers often used the slide to teach children about
objects, including their names, colors, and some specific characteristics. The third material used in
PSAs was plastic models, often used for the game to practice what children had learned. They were
once used to teach children about objects. Natural materials (such as a real watermelon or a living
goldfish) are the fourth most common, often used to introduce objects. In short, the materials used
in the PSAs were not very interactive, even with the natural materials. Limited activities can hinder
effective learning and engagement for young children.

Finding 2: Interactive activities with appropriate materials improved the process quality.

I found that PSAs with more interactive activities using the materials received higher scores
than ones that did not include interaction, which I take as an indication of improved process quality.
Interactive activities are defined as those activities where children actively engage with the materials
through hands-on exploration, problem-solving, and peer collaboration. These activities require more
than just observing or listening; they involve direct operation of materials, experimentation, and
active participation, which are critical for developing children's scientific thinking and cognitive skills.
The distinction was based on the degree and nature of interaction with the materials and whether
the activities went beyond observation to include critical thinking, problem-solving, and collaborative
learning. Other lessons with games and problem-solving elements were not considered "interactive"
under my criteria if they lacked substantial hands-on engagement or opportunities for cognitive
exploration. The process quality scores would only be high if teachers used effective, interactive
teaching methods, even with suitable materials.

The first PSA -"Our Face'- achieved the highest scores in both PSA-ECERS3 and PSA-SSTEW,
mainly due to its incorporation of interactive activities. This lesson stands out as the only one that truly
exemplified interactive engagement, a significant factor in its elevated scores. "Our Face" lesson was
selected as an example of "interactive activities' because it involved a series of thoughtfully designed
tasks that actively engaged the children with the materials. For instance, children participated in
individual practice activities using puzzles, which required them to actively reconstruct the image
of a face, thereby directly interacting with the materials. The teacher enhanced interactivity by
employing a quiz ("What is behind the curtain?") to spark the children's curiosity. This was followed by
an observation exercise where children used mirrors to explore their faces as the mirror's reflection
captivated them with its dynamic display of movements and emotions.

Additionally, the teacher introduced new scientific knowledge by guiding the children through
observations of face photos and engaging them in a Q&A session. The subsequent individual puzzle
activities reinforced the children's understanding, while a collaborative game encouraged teamwork
and peer interaction. The organization of these interactive activities, combined with the teacher's
support in introducing new vocabulary and facilitating hands-on exploration, significantly enhanced the
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children's scientific thinking skills. This direct, hands-on engagement with materials and the integration
of problem-solving elements firmly establish "Our Face" as a lesson rich in interactive activities.
Moreover, the teacher's tone of voice and emotional engagement further contributed to the high-quality
outcomes. "Our face" was inadequate regarding the type of materials used and the explored activity.
Regarding materials, if teachers incorporated books about faces, models of faces, or videos showing
facial expressions (PSA-ECERS3) and planned activities that encourage children's problem-solving with
the objects (PSA-SSTEW), it would have received a higher score.

In contrast, the "Papaya" lesson, while involving some level of interaction with the materials (e.g.,
handling the papaya), did not emphasize peer collaboration or hands-on problem-solving to the same
extent. The interaction was primarily observational and did not engage the children in the same depth
of cognitive processing as the "Our Face" lesson. As a result, it was not categorized under "interactive
activities" in the same way.

The second PSA -Goldfish - received a relatively high score due to its use of interactive materials,
particularly the aquarium, which allowed children to observe living goldfish. This hands-on interaction
with the aquarium captivated the children's attention and provided a direct sensory experience,
making it a key interactive activity. Despite the aquarium's potential as a rich science resource, the
teacher missed opportunities to extend interactivity by not incorporating more individual practice
activities or investigative tasks that would have allowed children to explore the fish in greater depth.
Following the observation, the teacher used computer slides to discuss the fish's anatomy and diversity,
complementing a Q&A session to deepen understanding. Additionally, the lesson included a puzzle
game where children assembled images of fish, further reinforcing the knowledge they had acquired
through direct engagement with the materials. The limited time allocated for interaction with the
aquarium and goldfish meant the children had minimal hands-on engagement, which restricted their
understanding of the subject. Much of the lesson involved passive listening, with few opportunities for
the children to actively participate or express their thoughts. Additionally, the teacher's insufficient
attention to the children's emotional and sensitive needs further detracted from the overall interactivity
and effectiveness of the lesson.

For the orange/papaya topic, which scored more than 3 points on the PSA-SSTEW, teachers
used natural orange/papaya, plastic orange/papaya, and photos of each part of the orange and papaya

life cycle. The teacher expanded the children's vocabulary by providing new words relevant to the
materials, such as the skin, seed, or juice sac. The teacher stimulated the children's interest by using
a quiz at the beginning. Then, she organized an activity called "What is in the bag/box." During the
activity, the children had to close their eyes, put their hands in the bag, and guess what fruit was
inside. Both activities had individual practices where each child had their materials - the parts of an
orange and the photos of the life cycle of a papaya. Children had time to interact with the provided
materials. Although in both PSAs, the teachers had chosen various materials, the reasons that led to
the relatively low score were the lack of conversation among children and teachers that supported the
children's higher scientific thinking as problem-solving, curiosity, shared thinking in investigation and
exploration.

The two lowest-scored PSAs - The life cycle of a chicken and The importance of water in our live
were due to (1) too little time, (2) too many activities that were not fully explored, and (3) only using the
photos and slides on the computer to teach the children about science. Moreover, these activities have

the common trait that they include two sub-activities in PSAs, including observation and Q&A and
games for children. The children did not have the opportunity to interact with the materials through
their different senses. They simply looked at the photos or slides and answered the questions. Another
PSA that received a relatively low score was the watermelon topic. Although it used both natural
material (watermelon) and plastic fruits for children to discover about this fruit, the teacher designed
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the PSA with just observation, question and answer, and games. The poor experience resulted from
the limited interactions the students were allowed to have. Teachers did not create an environment
conducive to interaction and learning, even with the rich materials.

Discussion

This study shows that PSA's teaching materials are ineffective. The relationship between teaching
materials and process quality was indirectly demonstrated through the findings that PSAs with higher
ECERS-3 and SSTEW scores were those where teachers used materials in ways that actively involved
children.

Various materials may improve process quality. The literature supported this finding: different
materials can open up unique and divergent learning pathways for young children (Pacini-Ketchabaw
et al.,, 2016). Rich material resources support imagination, discovery, creativity, problem-solving
skills, and play as children discover the material (Penfold, 2019). Furthermore, science environments
with diverse materials support brain development by providing numerous opportunities for social
interaction, direct physical contact with the environment, and a changing set of objects for exploration
(Darling-Hammond et al, 2019). The benefit of the variety of materials is apparent.

One telling example demonstrating the lack of variety was the overused information technology
found in many PSAs. Preparing the PSA with slides is a good way to save time and money. Therefore,
one-half of the activities in this study used laptops and television slideshows to teach children. Children
seemed to use only one sense - the sense of sight - to look at objects and get information about them.
There are many ways in which technology can be used in the classroom to engage children and
provide exciting, engaging, and stimulating lessons, such as the video of the life cycle of animals or
plants. Literature suggests that teachers should choose natural objects that allow children to use more
senses to discover them, rather than virtual things on the screen (Prins et al.,, 2022).

Moreover, I found that the type and number of materials alone did not determine the quality.
Instead, how teachers organized the activities to help children interact with the materials played a
major role. Even with just the photo or slides, if teachers could create circumstances that help to
stimulate children's scientific thinking and attract them to increase their concentration, the quality
could likely be improved. However, there is no doubt that certain types have a natural advantage
in stimulating children's concentration and willingness to participate and can help them gain
more experience when interacting with these materials under the different activities in PSA. The
inappropriate choices of materials result in a low score for the scale named "materials" of PSA-ECERSS,
which will also result in a low overall score for PSA-ECERS3.

Interactive activities, such as hands-on or experimental or individual practice, often lead to higher-
quality PSA. Experimental or investigative activities have a significant effect in helping children
develop the necessary initial inquiry skills; these activities require children to coordinate their senses,
pay attention to details, make predictions, and use problem-solving skills (Van Der Graaf et al, 2016).
The literature shows that hands-on activities are an effective way for children to learn science concepts
(Rukiyah et al, 2017). My findings show that teachers tend to let the children observe the objects and
then let them explore with guiding questions. This step is necessary for children the first time they see
the objects (Wynberg et al, 2022). However, teachers rarely organize experimental activities to help
children explore the object well.

Furthermore, I found that teachers often used materials to help children practice what they had
learned under the game for a group of children. Games have been shown to have numerous benefits for
children, such as memorization, knowledge consolidation, and teamwork (Lego, 2017). However, some of
the play activities with the materials took place mainly in the form of grouping games, and with limited
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class time, children were sometimes not ready to play and occasionally did not even fully understand
the game's rules. I observed that children were utterly passive during some PSA sessions, regularly
called by name by the teacher in a hurry and "forced" to play. The materials would have become more
intuitive to the children if teachers had made them more interactive by creating group and individual
activities where children could interact with materials themselves or their peers.

I found some possible reasons for the non-interactive materials. Firstly, because teachers had
limited time, they tended to choose simple materials (e.g., photos and slides) which contributed to a
poor score. This finding is consistent with OCED's (2015) research that indicates that limited teaching-
learning time can lead to low effectiveness of learner development. Secondly, there is a need for more
official training on how teachers can select and use effective teaching materials. During my observation,
the teacher was the primary speaker, and the students were the primary listeners. The children
needed more time to experience the materials. This approach has led to decreased student engagement
and reduced interest in learning, and it is opposite to what OCED recommends for a children-
centered curriculum (De Freitas & Palmer, 2015). I suggest a teachers’ training course that focuses
on effectively selecting and using materials in PSA, such as choosing suitable materials for the science
topic and the benefits of each type of material for children's development. I also suggest the repeated
use of materials both in PSA and free learning science, which can consolidate children's knowledge
about science. Organizationally, I have to consider assigning more time and resources so that teachers
can incorporate more engaging learning activities.

I consider ways to balance the child-centered philosophy in a teacher-led activity to improve the
quality of PSA: a close combination of before, during, and after activities. In detail, teacher-centered
approaches are clearly shown when teachers take an active role in setting the learning environment,
which includes the materials. For instance, before doing the PSA about goldfish, I suggest that
teachers set up an environment relevant to fish or sea animals with diverse materials such as books,
aquariums, pictures, or a model. It is recommended that children have more time to interact freely
with the materials without guidance and ask for help if they need it. This is where child-centeredness
is introduced. In PSAs with limited time, teachers should prioritize activities they guide and supervise
to help children develop their scientific thinking and skills, such as experimentation, hands-on, and
multi-sensory. Under the teacher's control, children can freely explore the materials. After the PSA,
teachers should ensure that children can practice and further develop the skills they learned during
the activity. They allow each child to experiment again if they could only observe or work in groups
during the PSA. Assigning more time can be the solution for balancing teacher-centered and child-
centered teaching approaches.

Conclusion

In conclusion, the types of materials and the chance to interact with them are vital in increasing
the quality of PSA. The more time and varied activities they spend discovering the materials, the
higher the overall quality of the classes and, ultimately, the children's scientific development.

The findings can contribute to the broader early childhood education and care (ECEC)
community. Firstly, it addresses the research gap related to teaching science, especially regarding
using materials. Secondly, this study recommends enhancing quality by using the materials effectively:
(1) Educators choose more interactive activities. (2) They should select materials more conducive to
lively interactions. And (3) teacher training considers how to guide the teachers in using the materials
effectively. My study identifies areas for improvement in teaching methods and paves the way for
future research on similar topics. It opens up avenues for deeper exploration of the effective teaching
methods, including teacher-child interaction and the learning environment.
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It is acknowledged that the findings based on only one public preschool and eight PSAs
cannot be generalized to all Vietnamese preschools. However, when such research aims to promote
understanding, debate, and contribute to the improvement of educational practice, the relatability
of a case study is more critical than its generalizability (Creswell, 2022). Moreover, this study used a
child-centered scale (ECERS-3 & SSTEW) to assess the PSA. This mismatch between a child-centered
evaluation metric and a teacher-centered activity may have led to a lower evaluation score. PSA is
one of the compulsory subjects in the child-centered Vietnamese ECE curriculum. To achieve an
educational program that better caters to children’s needs, using a child-centered assessment tool is the
necessary step forward.
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