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Abstract—In order to better understand how the scaffolding method affects toddlers' problem-solving
abilities, this study looked into its consequences. With a nonrandomized controlled trial, this study used a quasi-
experimental approach. 46 moms and 86 preschoolers from Universiti Putra Malaysia's two preschools, all of
whom were between the ages of five and six, took part in the study. The participants were split into
experimental and control groups at random. Five levels of support were used as the foundation for the
scaffolding approaches: “level 1, general verbal therapy; level 2, specific verbal treatment; level 3, specific
verbal treatment combined with non-verbal indicators; level 4, preparation for the next action; and level 5,
demonstration. Participants were tested on their ability to solve puzzles using a 35-piece set”. Three stages of
data collection were used: “(1) a pre-test, (2) the application of a scaffolding treatment, and (3) the gathering of
post-test data”. The data were analysed using the independent sample t-test and the paired sample t-test.
According to the results, there were statistically significant variations between the experimental group and the
control group's post-test mean scores. Additionally, the results revealed a sizable difference between the pre-test
and post-test. These results suggest that during therapy, children might internalise their mothers' scaffolding
strategy and become better able to accomplish the activity on their own. In order to help their children improve
their problem-solving abilities, parents must therefore provide the right kind of support based on the children's
abilities.

Index Terms—children, preschoolers, problem-solving skills, scaffolding, zone of proximal development

I. INTRODUCTION

Problem-solving is one of the fundamental skills embodied in 21st-century skills. It has been defined as the
ability to recognize, identify, and deal with difficulties [1]. Problem-solving is a multifaceted process
comprising cognitive, emotional, and psychomotor activity. Children will develop their cognitive processing
abilities as they “learn to think critically, creatively, and reflectively to identify solutions when faced with
problems” [2], [3]. Problem-solving skills are vital cognitive skills that children use to organize and carry out
various developmental and social tasks. It is also one of the important basic skills children can use throughout
life [4]. A child's problem-solving ability will help them develop their logical, critical, and systematic thinking
capacity. Hence, they must possess this skill in their early years [5]. Mastering problem-solving skills can help
children reach their full potential in the future while enhancing their cognitive development. According to
previous research, children who can master this skill will be better able to solve problems creatively [6], be
more prepared to face new challenges, be better at regulating their emotions, highly successful, and develop
complex skills in line with their maturity [7].

In addition, children that are good at solving problems can form strong friendships, comprehend the feelings
of those around them, and view situations from the perspectives of others. Therefore, children need to acquire
this skill as early as possible, especially in the early years of life, to equip themselves better to deal with current
and future obstacles. This skill can be learned at a young age and developed in a suitable environment [8].
Nevertheless, a study conducted by [9] revealed that most Malaysian preschoolers have moderate cognitive
abilities. Moreover, The “Programme for International Student Assessment (PISA)” results showed that
Malaysian children lagged in problem-solving and critical thinking skills [10], [11]. This issue must be treated
seriously because children's cognitive development and problem-solving abilities are strongly related. Prior
research also demonstrated that children with low problem-solving skills might have difficulty reaching their
full potential in life [12].
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The ability to solve difficult and complex problems for children in the early childhood stage remains limited
as children's cognitive development is at a preoperational level at this age, which prevents them from thinking
logically [13]. Therefore, preschool children require guidance and support from their parents. Children can
acquire independent problem-solving abilities through scaffolding [14]. The term "scaffolding™ was initially
used by Wood and colleagues in 1976 to describe the assistance and support given by knowledgeable others
(parents, teachers, or peers) who is more knowledgeable or more skilled than the kids in relation to a particular
task, method, or concept. These individuals can aid the learning process by employing scaffolding techniques as
they assist children in completing new and difficult tasks. Scaffolding helps children develop the abilities they
need to solve problems on their own in the future while simultaneously offering them temporary support [15].

Additionally, parents must assist children's learning until they are capable of moving on to the next level on
their own [16]. According to the Sociocultural Theory [14], children's cognitive development is aided by social
interaction, which initially takes place on an interpersonal level before becoming internalized on an
intrapersonal level. Internalization is the process through which an individual move from a societal to an
individual level [14]. Social interaction serves as the primary foundation for the internalization process [14]. The
children will internalize the new information and methods through these interactions [17]. Children start
internalizing concepts when they begin to think about the knowledge, they have gained by interacting with
others. They will internalize the knowledge and concepts they have learned and incorporate them into part of
their thinking to use when confronted with new circumstances.

Previous researchers have suggested that scaffolding can aid individuals or children in performing desired
behavior or skill [18]. In the scaffolding process, the parent offers assistance for the components that are initially
beyond the child's capacity and adjusts their response contingently based on the child's needs [15]. Parents will
gradually "transfer responsibility” from themselves to their children as they become independent [19]. Previous
researchers stated that effective scaffolding techniques used by adults might help children grasp necessary
abilities and further foster their initiative in problem-solving behaviors [14], [20]-[23].

Numerous studies have looked into how maternal scaffolding affects kids' capacity for problem-solving. For
instance, earlier researchers looked at the relationship between mothers' scaffolding and preschoolers' task
performance [24]. A total of 132 preschoolers took part in the study. The scaffolding of mothers was evaluated
on two levels: the manner in which it occurs (the means used), and the behaviours that are scaffolded (the
purposes behind the scaffolding: cognitive support, metacognitive support, and autonomy support). The subtest
"triangles" from “Kaufmann's Assessment Battery for Children II's German edition” were used to create the
problem-solving problems. The results showed a substantial beneficial association between mother-child task
performance and maternal autonomy support. As a result, the findings suggest that greater levels of autonomy
support are associated with greater performance levels.

The aforementioned result is in line with [25]. They looked at the connections between a child's self-regulated
learning and the parental scaffolding characteristics. Various problem-solving tasks were completed by 130
Chinese kindergarten students, both individually and with their parents. The effectiveness of parental
scaffolding was evaluated using two parent-child problem-solving activities, which are matching puzzle pieces
and folding origami paper. The findings demonstrated that parental contingency influenced children's
metacognitive strategic behaviors, which, in turn, predicted task performance.

“Nevertheless, this finding contradicts [26], who investigated the impact of parental scaffolding on children's
problem-solving skills. Children aged six to seven years old and their mothers participated in the study. The
participants were split into two groups (control group and experimental group). Two tasks were used to assess
problem-solving skills: arranging pictures and building a 32-piece LEGO model of a frog. Mothers' scaffolding
was rated based on three dimensions of scaffolding (directiveness, cognitive support, and praise and criticism).
The results showed no significant difference in problem-solving skills between both groups in the pre-test and
post-test™.

A prior study revealed that mothers who applied scaffolding in a directive manner and gave their children less
responsibility decreased the degree of the children's involvement [27]. It constrained their opportunities to
explore an activity. On the other hand, too little assistance may reduce children's ability to complete tasks
independently and experience repeated failures [32]. This issue clearly shows that although parents are always
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ready to promote their children's development, they are unsure of the most effective ways to assist their
children. Hence, parents must thoroughly understand children's zone of proximal development to support and
assist them in achieving their full potential in problem-solving skills.

Support and guidance should be given depending on the children's degree of ability. Evaluating children's
accomplishments in light of the potential developmental implications of assistance from other people is
important [14]. Implementing scaffolding techniques that are not based on the children's level of knowledge and
ability will have a detrimental effect on their ability to solve problems. The researchers discovered that most
research on this topic has largely been undertaken in Western countries. Therefore, this study has been
undertaken to extend prior research findings by determining the effects of the scaffolding technique on
preschool children's problem-solving skills, particularly in the Malaysian context. Thus, this study attempts to
achieve the following objectives. “1) to determine the difference in children's problem-solving skills between
the experimental group and the control group in the pre-test; 2) to determine the difference in children's
problem-solving skills between the experimental group and the control group in the post-test; 3) to determine
the difference in children's problem-solving skills between the experimental group and the control group in the
pre-test and post-test”.

Il. METHOD

A. Research Design

To ascertain the impact of the scaffolding technique on problem-solving abilities in preschoolers, this study
used a quasi-experimental design using a non-randomized controlled trial. The individuals were divided into
treatment and control groups at random. In the experimental group, the scaffolding technique was applied. The
control group, however, received no treatment at all.

B. Participants

“A total of 86 preschool children aged between four to six years old from two preschools in Universiti Putra
Malaysia and 46 mothers participated in the study. The mothers of the 86 children completed both the
background questionnaire and permission forms. The participating children ranged from four to six years of age
(M =5.48, SD = 0.54). Of the 86 children studied, there were almost equal numbers of boys (47.7%) and girls
(52.3%). The mean age of the mothers was 36.88 years (SD = 4.33). As per their employment status, the
mothers indicated that 94.2% were working, while 5.8% were not working”. Most of the respondents in this
study were Malay. Each child and mother received a tumbler as a token for their participation.

C. Maternal Scaffolding

“The scaffolding techniques were based on five levels of support: Level 1 (general verbal therapy), Level 2
(specific verbal treatment), Level 3 (specific verbal treatment and non-verbal signs), Level 4 (prepares for next
action), and Level 5 (demonstration)” [15], [35]. Providing general verbal encouragement to the youngster to try
(for instance, "Try again™ or "Good job!") is considered assistance at Level 1. Level 2 lays out what the child
should do next or proposes aspects of a work for the child to continue putting the puzzle together (For instance:
"I think the puzzle piece is not right”; "Try to find a puzzle piece in the corner”). The third stage involves giving
the kids verbal and nonverbal cues (for instance, "I think the blue puzzle piece is more accurate™). Although
there is a larger amount of support at the fourth level, it is nearly identical to that at the third level. The activity
has an alternate solution that the kids can use (for instance, "Take the green puzzle piece”). At Level 5, the
highest calibre of help is offered. At this stage of the problem-solving process, a mother assumes total control
over the following phase. The mother will take a puzzle piece and place it in the proper spot as an example of
how to fit the puzzle properly. Depending on the needs of the children, the level of help can be raised or
decreased.

D. Children’s Problem-Solving Task

Problem-solving skills were measured using a set of 35-piece jigsaw puzzles with different themes (ocean and
forest). Each child was asked to combine the puzzle pieces by matching a sample picture for each test phase
(pre-test and post-test) within 20 minutes. Each puzzle component that was correctly assembled without
assistance received a score of 1. By adding the scores for the right task in the right spot on the pre-test and post-
test, the score for problem-solving abilities was determined.
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E. Procedure

Ethics approval was acquired from “The Ethics Committee for Research Involving Human Subjects at
Universiti Putra Malaysia (Jawatankuasa Etika Universiti Penyelidikan Melibatkan Manusia)” prior to data
collection. Before collecting data, permission from the principals of the chosen preschools was requested. After
receiving consent to ensure their confidentially, each participant received a thorough debriefing about the study.
The information was gathered in three stages: the pre-test, the scaffolding treatment, and the post-test. Pre-
testing was done as the study's first stage. Before the children received treatment, a pre-test was conducted to
ascertain their level of problem-solving ability. A set of 35-piece jigsaw puzzles were given to the kids to do on
their own. They have 20 minutes to finish the problem. Using scaffolding strategies, the moms helped the kids
in the second part of this study finish a set of 35-piece jigsaw puzzles. The kids weren't given enough time to
finish the work during this stage. The post-test is the third stage of this study. After the treatment, the kids were
evaluated the next day. Unaided completion of a set of 35-piece jigsaw puzzles was required of the kids. They
have 20 minutes to finish the problem. The moms of the children gave their permission for the experiment in
this study to be documented.

F. Data Analysis

In order to analyse the data, “IBM SPSS Statistics” 21 was used. The participant's backgrounds were described
using descriptive statistics. The difference between the two-group means was examined using an impartial t-test
[36]. “Results from the pre-test and post-test for the experimental and control groups in this study were
compared. The paired sample t-test was also utilised in the study to analyse the data. By contrasting pre- and
post-test findings, the paired sample t-test quantifies each group independently [37]. In other words, the results
of the pre-test and post-test are compared using the paired sample t-test to see whether there is a significant
difference in each group”.

I1l. RESULTS

“Table I: Independent sample t-test for pre-test”

Group Mean SD t df p
Post-test Experimental 26.93 9.15 0.91 84 0.060
Control 25.25 7.67

As shown in Table 1, the independent t-test analysis revealed no significant differences between the mean
scores of each group in the pre-test [t (84) = 0.91, p > 0.05]. These findings showed that both groups
demonstrated equal levels of problem-solving skills before the treatment.

“Table I1: Independent sample t-test for post-test”

Group Mean SD t df p
Post-test Experimental 31.41 5.65 3.30 64 0.000
Control 26.07 8.76

Nevertheless, the results in Table 2 demonstrated statistically significant differences [t (64) = 3.30, p < 0.05]
between the mean scores of the experimental group (M = 31.41, SD = 5.65) and control group (M = 26.07, SD =
8.76) in the post-test. It shows that the children's problems solving skills in the experimental group were greater
than the children in the control group.

“Table I11: Paired sample t-test of the experimental group and control group for pre-test and post-test”

Group Mean SD t df p
Experimental Pre-test 26.93 9.15 -4.98 45 0.000
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Post-test 31.41 5.65
Control Pre-test 25.25 7.67 -.58 39 0.563
Post-test 26.07 8.76

“According to Table 3, the paired sample t-test analysis revealed a significant difference [t (45) = -4.98, p <
0.05] in the problem-solving skills of the children in the experimental group between pre-test (M = 26.93, SD =
9.15) and post-test (M = 31.41, SD = 5.65). In contrast, the result was not significant for children in the control
group [t (39) = -.584, p > 0.05]”. This finding suggests that, in general, the children in the experimental group
significantly increased their problem-solving skills after the treatment compared to the control group.

IVV. DISCUSSION

Problem-solving is viewed as a vital skill that children can use throughout their life. Therefore, examining the
techniques to enhance problem-solving abilities is crucial, and scaffolding is one such technique. The purpose of
this study was to ascertain how the scaffolding technique affected children's problem-solving abilities. The
results showed that there were no appreciable variations between the pre-test mean scores of each group. It
demonstrates that before therapy, the youngsters in both groups had similar levels of problem-solving abilities.
However, the post-test revealed substantial variations in the children's problem-solving abilities between the
experimental and control groups. These findings showed that the experimental group's children's problem-
solving abilities increased following the scaffolding session with their mothers.

The current findings were consistent with the Sociocultural Theory [14], which claimed that learning occurs
in the children's zone of proximal development. In this area, the children can solve the difficult task given with
the help and guidance from adults and are unable to solve the task on their own. Scaffolding enables children to
effectively complete a difficult task within their zone of proximal development. A previous study also found that
scaffolding techniques are related to children's task performance [22]. Children's mastery of necessary skills and
the development of self-initiated problem-solving behaviors may benefit from the effective scaffolding
techniques used by adults [21]. Prior studies stated that the children of parents who used effective scaffolding
tended to have better problem-solving skills [38]. Children's cognitive development will rise when parents
participate in their play, react to their behavior, set reasonable expectations based on their developmental stages,
and support the children's efforts [39].

In contrast, the result was insignificant for children in the control group. This finding demonstrated that
children in the experimental group significantly increased their problem-solving skills after the treatment
compared to the control group. The above findings align with [40], who found significant effects of parental
scaffolding on children's problem-solving abilities. Parental scaffolding works in a transactional way [41].
Parents encourage their children to engage in dyadic activities to ensure they can learn skills beyond their
current capabilities [42]. Parental support may facilitate children's independent problem-solving [43]. Children
could learn to solve problems and build higher-order thinking skills through the interactive process of
scaffolding [14].

Children in the preschool years start to demonstrate greater problem-solving skills, and both parents and
children get used to cooperating more [43]. Furthermore, the results also demonstrated that children could
internalize the learning process with their mothers during the scaffolding session. Social interaction between
mother and child in scaffolding sessions serves as the foundation for internalization [14]. The internalization
process is crucial for teaching children how to use the knowledge and abilities they have acquired throughout
scaffolding sessions so they can solve problems independently in the future [14], [44].

Several limitations in the current study should be considered to ensure maximum benefit. First, this study
only involved preschool children in two preschools at Universiti Putra Malaysia. Therefore, these findings may
not be generalizable to all preschool children in Selangor. Hence, future research should investigate the effect of
the scaffolding technique on children's problem-solving skills by using diverse samples and different settings.
Moreover, the present study only focuses on maternal scaffolding. Therefore, fathers should be included in
future research to examine how paternal scaffolding affects children's ability to solve problems. Last but not
least, a 35-piece puzzle was used in this study to measure the children's problem-solving abilities. Therefore, it
is advised that future research add more puzzle pieces to make the activity difficult for the kids. Despite these
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drawbacks, the current study adds to the body of knowledge by advancing our awareness of how scaffolding
strategies affect children's problem-solving abilities.

“Practically, the findings of this study have implications for parenting education and training programs that
educate parents on how to scaffold their children. The evidence from the present study suggests that mothers
may promote children's problem-solving skills by engaging and interacting with them during play. Maternal
scaffolding, especially during play sessions, may be beneficial to children. Thus, these findings could indicate
ways to teach mothers how to modify their scaffolding based on their children's needs and abilities. In sum, this
study contributes to the growing body of literature on the importance of scaffolding techniques in enhancing
children's problem-solving skills, especially in the Malaysian context. The children's ability to solve the given
task competently improve with the appropriate support and guidance from the mothers. Scaffolding allows the
children to gradually acquire the skills and competencies they need to become independent problem solvers™.
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