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The Effect of Tarsia Puzzle on Vocabulary Learning
In a Primary School Setting
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Abstract— Vocabulary learning is essential in learning a
particular language as its mastery will greatly affect how
learners comprehend the language. Young English as Second
Language (ESL) learners with limited vocabulary competence
are at risk of being left behind in developing the four language
skills. Thus, educators across the world play a key role to ensure
pedagogical improvement in teaching vocabulary moves at a
rapid pace in academia. As an alternative to a conventional
vocabulary lesson, this study applied the Puzzle-Based Learning
(PBL) to identify its effect on young learners’ vocabulary
acquisition and their perception of the learning tool in an
English as a second language (ESL) context. Tarsia Puzzle
incorporates the most basic reasoning to accommodate the
young learners’ English proficiency. Using a mixed methods
research design, the study involved 29 Primary 5 pupils (age 10)
from a Malaysian rural school in Lahad Datu, Sabah. Data
collection was completed through a set of pre- and post-test as
well as a semi-structured interview. Scores from the tests were
analysed and compared quantitatively and emerging patterns
from the participants’ interview were explored. The study
suggests that Tarsia puzzle has helped to improve the learners’
vocabulary acquisition in addition to collecting positive
feedback from them regarding the learning tool.

Index Terms— young ESL learners, vocabulary learning,
Puzzle-Based Learning (PBL), Tarsia puzzle.

. INTRODUCTION

Words are crucial in developing our train of thoughts [6].
Thus, it is no surprise that vocabulary learning becomes the
first step when acquiring a language [2]. Even though it is
often of secondary importance in second and foreign
language classes [14], vocabulary learning is given great
emphasis by the Ministry of Education Malaysia where
English is learnt as a second language. The current
curriculum - Malaysian Primary Standard Curriculum — is
aligned with the Common European Framework of Reference
(CEFR) curriculum to formulate a national English language
syllabus. An extensive list of vocabulary items to be mastered
by pupils is spelt out in curriculum specifications and the list
is referred to by teachers throughout the academic year at
national schools as the first step in learning English
thematically.

In the Malaysian context, most vocabulary learning takes a
conventional approach to assist retention. For primary pupils,
drilling, mime, gestures and picture-word association are the
often employed techniques as they are convenient for
classroom management and it allows for a more directed
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lesson. The risk of developing such routine lies in
maintaining pupils’ motivation. Employing puzzles during
the lesson may provide a different learning experience. It is a
multi-faceted activity that could be adapted to suit varying
topics and levels of proficiency and it may take different form
depending on the type of clues used.

Puzzle, especially crossword has indicated positive effects
on student’s performance in language learning [17], [19],
[43]. Study conducted by Whisenand & Dunphy[44] revealed
that when used as a learning aid, crossword puzzle improves
students’ performance in an introductory business course to
acquire technology-related jargons. It also generated a high
level of acceptance among the students. Jaramillo et al.[22] in
investigating the efficacy of ICT-integrated crossword puzzle
found out that crossword puzzle is an effective tool in
developing vocabulary for a specific knowledge area.
Orawiwatnakul®®® acknowledged that the use of crossword
puzzle effectively increases students’ ability in vocabulary
retention. His findings suggested that participants enjoy
learning using puzzle as it offers engaging environment.
Despite the flourishing studies on puzzle, most of them focus
on learners from either a secondary or tertiary education
setting. The type of puzzle normally associated with
vocabulary learning is also constricted to crossword and its
variant. The present study was conducted to fill in the gap in
literature, resulting in a focus on young ESL learners instead.
It was also specific to Tarsia Puzzle that aimed for use among
rural primary schoolers as most of them are still struggling to
learn English. Recent studies have urged teachers to reinforce
vocabulary teaching in helping ESL learners to learn better.
Algahtani[4] stated that teachers should discover the most
appropriate and recent technique in developing learners’
vocabulary. Teachers also need to employ the most effective
strategies in improving learners’ vocabulary retrieval to
consolidate their productions skills [3]. In doing so
effectively, Cervatiuc[10] suggests that classroom activities
need to foster pupils’ interest, enhance understanding, drill
word retrieval, and help them with deep processing.
Adopting the Puzzle-Based Learning (PBL), it is hoped to be
effective intervention in teaching vocabulary to examine the
effects of Tarsia puzzle on Primary 5 pupils and to explore
their perception of the learning tool. Two research questions
facilitate the study as what follows: 1) How does Tarsia
puzzle affect the teaching of vocabulary among Primary 5
Pupils? and 2) What are the pupil’s perception in using Tarsia
puzzle to learn vocabulary?.
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Il. ENRICHING VOCABULARY LEARNING
EXPERIENCE USING TARSIA PUZZLE

A. Experiential Learning
Kolb (1984) believed in transformative experience as the
impetus of learning. He presented the Experiential Learning
principles as a four-stage learning cycle (Figure 1). Based on
the model, effective learning is achieved only if learners
“touch all bases” (p.41) in the cycle.

Concrete
Experience

-
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Reflective
Obsaervation
Abstract

Conceptualization

Fig. 1. Adapted from Kolb (1984) Four Stage Learning
Model

Kolb and Kolb (2017) perceived learning as an
interconnected process. Learners are expected to encounter a
tangible experience before learning could take place,
regarded as Concrete Experience (CE) stage. They will then
review inconsistencies (by making Reflective
Observation-RO) between their understanding and the
experience. Abstract conceptualization (AC) is achieved once
symbolic representation of the experience is attained. Learner
then test their knowledge by experimenting (Active
experimentation-AE) with the concept formed earlier and
dealing with new experience.

This study was conducted based on the stages proposed by
Kolb (1984) and Kolb and Kolb (2017). Pupils were first
exposed to hands-on experience by assembling the puzzle.
The process was then reviewed to draw pupils’ attention to
the form, meaning and use of the target vocabulary items.
Teacher’s role was to guide pupils in explaining
inconsistencies on certain items such that the irregular form
of verbs.

B. Vocabulary Learning
Barcroft, Sunderman, and Schmitt™ define vocabulary as the
complete repertoire of words in a language. This definition
concurs with Willkins’™*! claim that “...without vocabulary
nothing can be conveyed” (p.111), connoting the significance
of vocabulary as the most rudiment aspect of language.
Vocabulary knowledge entails three important aspects
namely 1) form, 2) meaning and 3) use as elucidated by
Nation [33], [34]. Nation®* explained that form encompasses
the spoken form, written form and word parts. The spoken
form focuses more on pronunciation, whereas the written
form implied how words are written and spelled. Word part
pertains word fragments that have the ability to communicate

v/
chl?gcn

Re:

meaning such as suffix, root word and prefix. Meaning is
about people’s perception of the word. It may link to certain
concepts, referents and association. The last aspect - use — is
about how the words are manifested in their grammatical
patterns, the collocations that cluster the words together and
the constraints in using it (frequency, register). All three
aspects were addressed when presenting the vocabularies to
the young ESL learners using Tarsia puzzle.

Vocabulary may be divided into two dimensions which are
the 1) receptive and 2) productive vocabulary. Receptive
vocabulary is defined as familiar lexical words perceived by
hearing or seeing [9]. Productive vocabulary on the other
hand, are words that learners used effectively in oral and
written form [4]. In this research, Tarsia puzzle was used to
build productive vocabulary. The research participants were
upper primary pupils who are preparing for their national
formative assessment at the end of six years of schooling.
They will be assessed by the ability to effectively apply word
form, use and meaning in a comprehension and writing paper.

Vocabulary acquisition may also take the form of
incidental and intentional learning. Researchers have long
argued on the efficacy of each modality of vocabulary
learning. Incidental learning is the process of learning
something unintentionally and may occur while learners are
engaged in other learning activities [39], [38].This mode of
learning is considered as the naturalistic learning condition.
Ahmad™¥! proposed that incidental learning offers deeper
mental processing and retention. On the contrary, intentional
vocabulary learning implies a deliberate way of directing
learners’ consciousness to learning a word [20]. Hulstijn?!
and Elgort!™®! affirmed that incidental learning is more
effective than incidental learning. Considering the strength of
both modalities,  Puzzle-Based Learning (PBL) was
employed in this research as it incorporated incidental and
intentional learning to maximise retention. Schmitt™®! and
Zandieht" stated that a proper blend of both learning is
crucial in ESL classroom.

C. Puzzle-Based Learning (PBL)

Kim®! and Farlex™ offered a parallel perspective in
defining puzzle. Kim viewed puzzle as a form of play that
needs to be solved. Whereas, Farlex regarded puzzle as a
game, toy, or problem that requires ingenuity and often
persistence in solving or assembling. Both accentuated
problem solving as the element of a puzzle. In the same light,
Klymchuk®® believed that a puzzle is non-routine, out of the
box problem presented in an interesting way. To succinctly
define puzzle, Becky and Susiel” described it as any games
that promote learning and development of multitude
cognitive, motor and social skills.

This study employed Tarsia puzzle as an
intervention tool because it incorporates the most basic
reasoning (“logical link™) to be completed by the young ESL
learners, taking into consideration the learner’s competency
in using English. Tarsia takes the form of a geometric shape
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that is separated into smaller fragments (usually triangle) (see
Figure 2). Each side of the smaller fragments contains clues
that need to match the other side. Stoten*” listed three
benefits of using the puzzle in teaching: 1) It can be used to
enhance comprehension of subject content, 2) It encourages
collaborative learning and 3) It can be used to create a
competitive environment in the classroom.
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Fig. 2: Example of a complete Tarsia Puzzle

Puzzle-Based Learning (PBL) is an approach typically
associated with the learning of Sciences, Mathematics and
Technology. PBL serves as a foundation for Problem-Based
Learning as it fosters independent reasoning, critical thinking
and problem solving skills [31], [32]. This approach has also
been found to be effective in reinforcing concepts and
vocabulary competence in Medical Sciences [40], [37] as
well as boosting learners’ motivation and performance in
learning Computer Sciences [30], [11]. These studies confirm
Jelle ¥ and Klymchuk’s®? statement imposing PBL induces
positive drive, intrinsically and extrinsically. PBL is far from
being underused in the language classroom. Yet, it is never
anchored as the main approach in teaching vocabulary. This
study was an attempt to vary the use of puzzle in promoting
vocabulary competence.

A. Research Design

This study took the form of action research. Burns®®! posits
that action research is a productive process in extending
teaching skill and exploring more about teachers, classrooms
and students. It is the most convenient research design to be
employed in answering the research questions considering the
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number of participants involved and specific research context.

McNiff 1271 describes it as a form of liberating personal or
collective enquiry to improve educational values. As such,
this study was embarked on to suggest educational
improvement in a classroom setting among the young ESL
learners.

B. Participants

29 Primary Five pupils from a rural school in Lahad Datu,
Sabah were selected as participants for this research. 13 were
male and 16 were female. The participants were selected
through a purposive sampling procedure. The young ESL
learners were selected as their level of vocabulary acquisition
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is alarming. They could not perform well in a writing paper
and in need of immediate attention as they quickly transition
from lower to upper primary pupils. The participants were of
mixed-ability and were learners who never practised English
at home. However, only 27 pupils’ progress were measured. 2
other participants were unable to attend the classes
consistently due to health and family matter.

C.Instrument and Data Analysis

This study was conducted within the course of 4 weeks and
the intervention were carried out during extra classes to avoid
interference with the syllabus. A pre- and post-test were
developed based on the Malaysian national formative
assessment for Primary School (UPSR) 2016. Pupils were
asked to fill in a table to construct 12 sentences from the
stimulus given. It was then marked based on the use of correct
verb in past tense form. The pupils’ vocabulary knowledge
were assessed through the word form, use and meaning in a
sentence.

The effects of using Tarsia puzzle were evaluated
through pupils’ performance in the pre- and post-test. A t-test
was conducted to analyse the quantitative data, whereas
responses from the interview were coded and put into several
emerging themes to answer the research question.
Open-ended interview questions in the form of
semi-structured were used to gather data from the
respondents. During the interview, pupils were asked to listen
as to whether the information recorded conforms to their
responses. This step was taken to corroborate the data
collected and avoid misleading themes in clustering their
responses.

IV. FINDINGS

A. The Effect of Using Tarsia Puzzle in Teaching Vocabulary
among Primary 5 pupils
A dependent sample t test was performed using SPSS
Version 2.3 to test whether there had been a statistically
significant change in the post-test performance (see Table 1
and 2).
Table 1: Paired Sample Statistics

Mean N  Std. Deviation Std. Error Mean
Pre-test 5.5926 27 3.37706 .64992
Post-test 6.6296 27 3.61778 .69624
Table 2; Paired Sample Test
Paired Differences
95% Confidence .
Interval of the Sig.
Std. Std. Difference (2t
Mea Deviati  Error d aile
n on Mean Lower  Upper t f d)
T L0675 1699 -3743 2 .00
test . -1. - .
370 32239 21
Post- 19 72 5 6 3
test 4 7
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Based on Table 1 and 2, the pre-test yielded a value
of M=5.59, SD=3.38 while the post-test score showed that
higher value of M=6.63 and SD=3.62. Preceding the analysis,
a normally distributed score was assumed. The skew and
kurtosis levels were considered satisfied at -.15 and -.92
(George & Mallery™™®) within the range of acceptable values
for asymmetry and kurtosis (between -2 and +2) in proving
normal univariate distribution.

In this study, the dependent sample t-test is also
considered appropriate as the correlation between the pre-
and post-test was estimated at r=.89, p<0.01. The post-test
mean was significantly higher than the pre-test mean. Thus,
the null hypothesis of equal mean between pre- and post-test
was rejected, t(26)=-3.22, p<0.01. At 0.3, Cohen’s d was
estimated as a small effect!*?

B. Pupils’ Perception on the Use of Tarsia Puzzle in Learning
Vocabularies

The basic statistics and pupils’ responses were as below:

Table 3: Pupils’ Perception on using Tarsia Puzzle

Table 5: Significance of Tarsia Puzzle to Vocabulary
Learning

No Question Responses Percentage
2 Does this activity help Yes 70%
you in remembering the
No 30%

meaning of vocabulary
and how to use it in a
sentence?

No Question Responses Percentage
1 Did you enjoy Yes 96%
learning vocabula
J 5 No 4%

using Tarsia Puzzle?

In Table 3, majority of the participants agreed that Tarsia
Puzzle was fun and entertaining. When probed further,
pupils’ responses can be categorised into several emerging
themes.

Table 4: Why Pupils Enjoy Learning Vocabulary Using
Tarsia Puzzle?

Reason Percentage
Collaboration 19%
Effective study aid 15%
Fun and Easy 54%
Challenging 15%
*Difficult (Don’t enjoy the activity) 4%

Based on Table 4, 19% pupils responded that they
enjoyed solving the puzzle with their friends. 15% noted that
the puzzle was an accommodating study aid. 54% pupils
enjoyed playing with Tarsia puzzle as it was easily executed.
Another 15 % admitted that the activity was challenging for
them. However, 4% pupil did not enjoy the activity. They
claimed that “it is difficult.”

v/
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Most pupils (70%) agreed that Tarsia Puzzle helped them
in learning the form, meaning and use of the vocabulary
dimension. However, 30% of the pupils responded that they
could not remember the vocabulary items learnt. The
responses include:

1. “there were so many vocabulary items to memorise”

2. “memorising is difficult”

Table 6: Effect of Using Tarsia Puzzle in Learning
Vocabulary

No Question Responses Percentage

3 Are you more confident Yes 37%
now in using the .
vocabulary items  as No 3%
compared to before? Neutral 26%

The pupils’ responses varied to almost equal distributions.
From Table 6, it can be seen 37% pupils thought that the
activity boosted their confidence in using the vocabulary
items learnt. 37% were still not confident in using the
vocabulary items and the remaining 26% neither agreed nor
disagreed.

Table 7: Difficulties Encountered by Pupils throughout the
Activity

No Question Responses Percentage
4 Whichpart Puzzle 2 (Verb use in a 41%
of the sentence)
activity is Everything 15%
difficult for .
ou 1o Copying Verbs from the 7%
4 Puzzle
understand . . 0
or do? Looking up for meaning 7%
' from the dictionary
Please
explain.— \one 30%

In Table 7, 41% pupils responded that the second puzzle
was more difficult than the first. 15% stated that all phases in
the activity were difficult. 7% were concerned with writing
task and looking for meaning of vocabulary from the

www.ijntr.org



https://doi.org/10.31871/IINTR.5.7.21

dictionary (7%). However, the majority 30% did not
encounter any difficulty throughout the activity.

V. DISSCUSSIONS & CONCLUSION

The pre- and post-test scores showed statistically significant
difference, implying the pupils’ vocabulary learning was
affected positively. The pupils’ answer also displayed
evidence of vocabulary retention. They were able to use verbs
present in the puzzle correctly in the post-test. In this study,
the majority of participants (96%) enjoyed learning
vocabulary using Tarsia puzzle. Responses gathered from the
participants varied based on their interest and language
competence. Pupils responding to the level of difficulty (easy
or challenging) were found to enjoy playing various types of
puzzle. Solving Tarsia puzzle offered a sense of achievement
among the young ESL learners. This corresponds to Jelle®!
and Klymchuk®! statement pointing out how PBL drives
motivation. A few participants actually enjoyed playing
Tarsia because they noted the connection of the puzzle to
their study and were concerned of their performance in
English. Others enjoyed solving the puzzle as they managed
to collaborate in their groups. This was specified by Stotenl*?
as one of the benefits of playing Tarsia puzzle. It was
however not an enjoyable experience for one particular
participant who found the game difficult.

70% of participants acknowledged that the learning
tool helped them in memorizing the meaning of the verb.
Tarsia puzzle promotes intentional vocabulary acquisition
when used in context to teaching language. Most of the
participants regarded playing the puzzle as a learning activity
instead of playing it for fun. The remaining participants
disagreed that Tarsia puzzle helped them in vocabulary
retention. Some commented that there were so many
vocabulary items presented it was difficult for them to
remember everything. On another note, Tarsia did not
manage to exert significant effect in enhancing pupils’
motivation to use the vocabulary items. One third of the
participants admitted that they were still unsure on how to use
the items and another one third did not think that Tarsia
puzzle affected their motivation and confidence to use what
they have learnt. This becomes a concern as the vocabulary
items picked up during the activity will only reside as
receptive vocabulary to them. The learners may not use it all
in their writing. Although there were evidence of vocabulary
retention in the post-test, the number of vocabulary items
used from the puzzle was limited.

Various responses were gathered about the difficulties
faced by pupils as the study was carried out. The pupils
reported to having troubles mostly in solving the second
puzzle (concerns on use). It was expected that applying
knowledge in context could be a challenge for the pupils. A
few stated that all the phases in the activity were difficult for
them. Solving puzzle in group was ineffective in building
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personalized experience. The other participants had
difficulties in copying the verbs from the puzzle and looking
for meaning from the dictionary. The two processes were a
subcomponent of reviewing the items in promoting
Reflective Observation (RO). The lower proficiency pupils
were struggling to complete the task as compared to the
others as the sessions were limited to certain period.

The major outcome of this study suggests that Tarsia
puzzle was effective in teaching vocabulary among young
language learners. It may not be the conventional puzzle used
in teaching English, yet it proved to be of significance. The
present study lends support to Stoten’s!? claim that Tarsia
puzzle can be used to consolidate knowledge. The learners’
perception on the learning tool was also found to be
encouraging. Tarsia puzzle promotes a fun, collaborative
learning environment, but also challenging in helping the
pupils to test their knowledge. The present study has
proposed an alternative for teachers in teaching vocabulary
among the young ESL learners.
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