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ABSTRACT

This study investigates the design, development, and evaluation of a novel instructional module for piano sight-

reading, grounded in the principles of Cognitive Linguistics and utilizing the Design and Development Research (DDR)

framework. Aiming to address persistent shortcomings in traditional sight-reading pedagogy for children aged 7–11, the

research integrates Cognitive Linguistics (CL) concepts—including embodied cognition, schema theory, and metaphorical

thinking—with Piaget established developmental and Vygotsky sociocultural educational theories. The DDR process

comprised a comprehensive needs analysis involving interviews with piano teachers and surveys with students, informing

the module’s conceptualization. Iterative module development incorporated expert feedback and pilot testing to ensure

theoretical rigor and practical usability. The module was then implemented in an experimental group, with outcomes

compared against a control group receiving conventional instruction. Quantitative data from pre- and post-tests indicated

statistically significant improvements in sight-reading accuracy and musical understanding among the experimental group,

while qualitative feedback highlighted enhanced student engagement and confidence. The resulting teaching module

provides educators with a practical teaching tool that can reduce the instructional gaps that often occur in traditional

piano lessons.The study demonstrates that a CL-informed, DDR-based approach can substantially improve young learners’

sight-reading skills and attitudes. Findings offer theoretical and practical implications for piano pedagogy and support the

adoption of interdisciplinary, cognitively informed instructional design in music education.
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1. Introduction

1.1. Opening and Problem Statement

Learning the piano is often a starting point for musi-

cal study. Its keyboard offers a clear visual layout of notes,

and the instrument can play both melodies and harmonies

simultaneously, providing a full picture of the music. This

makes it a popular choice for developing musical understand-

ing. Among the essential skills piano students should learn,

sight-reading — the ability to play music accurately the first

time seeing it — is crucial for musical independence [1]. Pi-

anists who can sight-read well can learn new pieces faster,

participate more easily in group music-making, and explore

a wider variety of musical styles on their own [2].

However, despite its value, sight-reading is often ne-

glected in piano lessons [3]. Many students struggle to de-

velop this skill because instruction can lack a clear, step-by-

step approach [4]. Teaching methods passed down over time

may not be based on current research about learning and

often fail to adequately address the complex thinking skills

sight-reading requires [5]. Additionally, asking students to

sight-read music that is too difficult for their current level

can cause frustration and prevent them from learning effec-

tive reading strategies. There appears to be a significant

gap between what researchers understand about the mental

processes of sight-reading and how it is commonly taught

in practice [6]. While studies have identified key cognitive

elements like quick note identification, rhythm processing,

and hand-eye coordination [7], many piano teachers lack spe-

cific, structured methods to help students build these skills

effectively.

1.2. Introducing Cognitive Linguistics as a The-

oretical Framework

To tackle the ongoing problems with teaching piano

sight-reading, this study draws on ideas from Cognitive Lin-

guistics (CL). CL provides a useful way to think about music

cognition — simply put, how our minds process, understand,

and learn music — particularly when it comes to learning

sight-reading. CL differs from some earlier views of think-

ing, such as early computational models that treated the mind

mainly as a system for processing abstract symbols. Instead,

CL stresses that meaning and understanding come directly

from our physical bodies and how we experience the world

around us [8].

Several key ideas from CL are especially relevant to

learningmusic and sight-reading. One is embodied cognition,

which suggests that our thinking processes are fundamentally

linked to our physical experiences and interactions [9]. For

music, this means that physically engaging with the instru-

ment — the feel of the keys, the movements required – is

crucial for truly understanding and performing, rather than

just mentally decoding notes on a page. Another helpful

idea is conceptual metaphor theory [8]. This theory explains

how we understand abstract things (like musical pitch) by

relating them to more concrete physical experiences (like

space — thinking of pitches as “high” or “low”). This kind

of metaphorical thinking helps pianists quickly interpret mu-

sical notation.

Additionally, schema theory suggests we organize

knowledge into mental patterns or ‘schemas’ based on re-

peated experiences. In sight-reading, building up these mu-

sical schemas — recognizing common rhythmic figures,

melodic shapes, and chord patterns — allows for faster and

smoother playing. Finally, CL often looks at systems like

musical notation as being similar to language [10]. From this

viewpoint, learning to sight-read involves understanding mu-

sic’s ‘grammar’ (how harmony and rhythm work) and ‘vo-

cabulary’ (common patterns), using mental skills similar to

those needed for language learning. This study, therefore,

uses CL’s insights about embodiment, mental schemas, and

metaphorical thinking to explore how sight-reading is learned

and how it can be taught more effectively.

1.3. The Design and Development Research

(DDR) Framework and Interdisciplinary

Approach

To bring the ideas from Cognitive Linguistics into real

teaching practice, this study used the Design and Develop-

ment Research (DDR) approach. DDR is a hands-on way

to create and test teaching tools, like sight-reading module,

directly in classroom environments [11]. It involves a cycle

of planning, building, trying out, and evaluating the mod-

ule. This structured process helps ensure the module actually

addresses the difficulties students face with sight-reading.

Study combined Cognitive Linguistics with proven

ideas from music teaching and educational psychology. In
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particular, we considered Jean Piaget’s work on how chil-

dren’s thinking develops [12]. This helped us match the mod-

ule’s activities to the thinking skills of young learners aged

7–11. We also incorporated Lev Vygotsky’s sociocultural

theory [13]. His idea of the Zone of Proximal Development

(ZPD) shows how important guided help (scaffolding) and

learning together can be [14]. So, our module includes fea-

tures like step-by-step support and group activities to help

students learn effectively within their ZPD.

The overall aim was to build a piano sight-reading mod-

ule that is both well-supported by theory and truly works

in practice. We believe blending Cognitive Linguistics, the

practical DDR steps, Piaget’s developmental insights, and

Vygotsky’s social learning concepts helps achieve this goal.

1.4. Research Aims and Paper Structure

This research focuses on creating and testing a new

way to teach piano sight-reading to young children (ages

7–11). We developed a teaching module using the Design

and Development Research (DDR) process. The core ideas

behind the module’s design come from Cognitive Linguis-

tics, which helps us understand how learners perceive and

process musical notation in relation to performing it.

Specifically, the research aims are:

1. To design and build a piano sight-reading teaching

module for 7–11 year olds. This module integrates

concepts from Cognitive Linguistics alongside rele-

vant ideas from Piaget (on cognitive development) and

Vygotsky (on social learning), all structured within the

DDR framework.

2. To evaluate whether this new module actually helps

young learners improve their piano sight-reading skills

in a real classroom. We will compare their progress

against students taught using more traditional methods.

3. To analyze how specific concepts from Cognitive Lin-

guistics can offer fresh perspectives on teaching and

learning piano sight-reading, suggesting practical ap-

plications for music educators.

The remainder of this paper is structured as follows.

Section 2 reviews the relevant literature and theoretical un-

derpinnings. Section 3 details the materials and methods

employed in the study. Section 4 presents the empirical find-

ings from each research phase. Finally, Section 5 discusses

the results, considers the study’s implications and limitations,

and offers concluding remarks.

2. Materials and Methods

2.1. Research Design

This study employed a Design and Development Re-

search (DDR) framework to develop and evaluate a Cog-

nitive Linguistics-informed instructional module for piano

sight-reading. DDR is a cyclical and iterative research ap-

proach aimed at creating and refining educational interven-

tions in real-world settings [11]. A mixed-methods approach

was integrated within the DDR framework, utilizing both

quantitative and qualitative data to comprehensively assess

the module’s effectiveness and implementation process [15].

Specifically, a quasi-experimental design with a pre-test and

post-test control group was adopted to compare the sight-

reading improvement of students who received the Cognitive

Linguistics-informed instruction (experimental group) with

those who received traditional instruction (control group).

The selection of DDR was justified by its suitability for

developing complex educational interventions that require

iterative refinement based on empirical evidence and contex-

tual feedback, aligning perfectly with the goal of creating an

effective and practical piano sight-reading module [16].

2.2. Participants

2.2.1. Teacher Participants

Piano teachers were recruited to participate in different

phases of the DDR process. For the Needs Analysis phase,

a quantitative survey was distributed to 100 piano teachers

across Jiangsu Province, China, and qualitative data were

gathered from focus group discussions with 5 purposively

selected piano experts. During the Design and Development

phases, the module was refined based on feedback from a

panel of 8 experts in music education, pedagogy, and cog-

nitive psychology. For the main Implementation and Evalu-

ation phase, 5 experienced piano teachers were selected to

implement the instructional module with their students. All

participating teachers held recognized music qualifications

and had a minimum of five years of teaching experience

with children aged 7–11. The demographic profile of the

five teachers involved in the final implementation is detailed

in Table 1.
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Table 1. Demographic Profile of Teacher Participants.

Variable Category Frequency Percentage

Gender
Male 2 40%

Female 3 60%

Teaching Experience

1–5 years 2 40%

6–10 years 1 20%

11–15 years 1 20%

16+ years 1 20%

Highest Qualification

Bachelor's Degree 1 20%

Master's Degree 1 20%

Doctorate Degree 3 60%

2.2.2. Student Participants

The target student population for this study comprised

children aged 7–11 years, identified as beginner to interme-

diate level piano students from mainland China. Purposive

sampling was used to select experienced piano teachers, and

from their classes, a total of 60 students participated in the

main Evaluation phase. Stratified random sampling was

utilized to ensure a representative sample across different

age groups and proficiency levels. Participants were ran-

domly assigned to an experimental group (n = 30), which

received the Cognitive Linguistics-informed module, or a

control group (n = 30), which received traditional piano sight-

reading instruction. An additional 20 students participated

in a preliminary pilot study during the development phase.

The demographic profile of the 60 students in the main study

is presented in Table 2.

Table 2. Demographic Profile of Student Participants.

Variable Category Frequency Percentage

Gender
Male 36 60%

Female 24 40%

Age Group

7 years 15 25%

8 years 12 20%

9 years 12 20%

10 years 12 20%

11 years 9 15%

Skill Level

Beginner 36 60%

Intermediate 24 40%

Advanced 0 0%

2.3. Instructional Module Development

2.3.1. Needs Analysis Phase

Before building the module, we first conducted a com-

prehensive needs analysis to investigate how piano sight-

reading is usually taught and where the main difficulties lie.

This mixed-methods phase involved a quantitative survey

of 100 piano teachers and in-depth focus group discussions

with 5 piano pedagogy experts. From these data, several

key issues emerged. Teachers consistently reported a lack of

systematic, step-by-step methods and noted that instruction

often overlooks the cognitive skills required for sight-reading.

A strong theme was the desire for engaging, evidence-based

resources built on a solid understanding of how children learn

music. These specific, empirically identified needs became

the essential groundwork for designing our teaching module.

2.3.2. Design and Development Phase

Creating the teaching module was a cyclical effort,

moving through the Design, Development, Implementation,

and Evaluation stages typical of DDR [11]. Our approach

was strongly shaped by Cognitive Linguistics, especially

the ideas of embodied cognition (learning through physical

experience) and schema theory (building mental shortcuts

for recognizing patterns), which we introduced earlie [8].

During the initial Design stage, we put these CL ideas

into practice. Rhythm exercises, for instance, used physi-

cal movements like clapping or tapping. This helped stu-

dents connect the abstract idea of time in music to something

they could physically feel, reflecting embodied principles.
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Schema theory helped us decide the order of topics. We

started with basic musical patterns and gradually introduced

more complex ones, aiming to help students build up men-

tal frameworks (schemas) for recognizing musical elements

quickly during sight-reading.

The next stage, Development, was all about improving

the initial design through iterative feedback. We conducted

a formal expert review process with a panel of eight spe-

cialists in music teaching, cognitive psychology, and piano

pedagogy. They examined the module’s content, teaching

methods, and how well it reflected CL concepts using a de-

tailed questionnaire. We also ran a pilot study with 2 teachers

and 20 students to gain practical insights into the module’s

usability, student engagement, and preliminary effectiveness.

We carefully used all this feedback—from the expert review

and the pilot test—to make iterative adjustments.

We carefully used all this feedback to make adjust-

ments. We revised the module’s content, tweaked activities,

and refined how we checked student understanding. Our

aim was to create a module that was not only practical and

educationally effective but also stayed true to its Cognitive

Linguistics roots.

The finished module contained three main units:

Rhythm, Melody, and Harmony. These were planned to

be taught over 12 weeks, with one 45-minute lesson each

week. Every lesson laid out clear learning goals, offered

various activities designed to keep students involved, and

included ways to track progress.

Crucially, we also wove in ideas from developmental

psychology. We made sure the musical tasks were appro-

priate for the thinking skills of 7-to-11-year-olds [12]. We

also applied Vygotsky’s theories by including scaffolding

techniques (giving support that gradually fades) and setting

up collaborative activities [13]. This was designed to help stu-

dents learn from each other and tackle challenges within their

‘Zone of Proximal Development’ (ZPD), where they can suc-

ceed with guidance [14].The research procedure framework

guiding this research is illustrated in Figure 1.

2.4. Data Collection Instruments

Multiple data collection instruments were utilized to

gather both quantitative and qualitative data throughout the

study. Semi-structured teacher interviews were conducted

during the Needs Analysis phase to explore teachers’ per-

spectives on sight-reading instruction and gather qualitative

feedback on the module’s implementation and effectiveness

in the Evaluation phase. Student questionnaires employ-

ing Likert scales were administered pre- and post-module to

measure changes in students’ attitudes towards sight-reading

and their self-efficacy in sight-reading. Standardized sight-

reading pre-tests and post-tests were used to quantitatively

assess students’ sight-reading performance before and after

the intervention. These tests consisted of graded musical

excerpts appropriate for the students’ proficiency levels,

and scoring was based on a rubric assessing accuracy of

rhythm, pitch, and musical expression. Student feedback

forms were administered at the end of each unit to collect

both qualitative (open-ended questions) and quantitative

(Likert scale ratings) data on student engagement, perceived

learning, and module usability. Expert review question-

naires, designed for the FDM, were used to gather expert

ratings and qualitative comments on the module’s design

and content. Validity and reliability of the instruments were

ensured through several measures. Expert review by mu-

sic education specialists and Cognitive Linguistics schol-

ars established content and face validity. Pilot testing of

instruments with a representative sample of participants en-

sured clarity and appropriateness. Cronbach’s alpha was

calculated for Likert-scale questionnaires to assess internal

consistency reliability, demonstrating acceptable reliability

scores (α > 0.70).

2.5. Data Analysis

Both quantitative and qualitative data were analyzed

to evaluate the effectiveness of the Cognitive Linguistics-

informed instructional module. Quantitative data from pre-

tests, post-tests, and student questionnaires were analyzed

using descriptive statistics (means, standard deviations) and

inferential statistics using SPSS software [17]. Paired samples

t-tests were conducted to examine within-group changes in

sight-reading scores and student attitudes from pre-test to

post-test for both the experimental and control groups. Inde-

pendent samples t-tests were used to compare post-test scores

and attitude changes between the experimental and control

groups. Amixed-design ANOVAwas employed to analyze

the interaction effect of group (experimental vs. control) and

time (pre-test vs. post-test) on sight-reading performance.

Qualitative data from teacher interviews and open-ended
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questions in student feedback forms were analyzed using

thematic analysis [18]. This involved a systematic process of

coding the data, identifying recurring patterns and themes,

and interpreting the meaning of these themes in relation to

the research questions [19]. Mixed-methods integration was

achieved by triangulating quantitative findings with qualita-

tive insights to provide a more comprehensive and nuanced

understanding of the module’s impact. For instance, qual-

itative data from teacher interviews and student feedback

forms were used to explain and contextualize the quantitative

findings regarding student sight-reading improvement and

engagement. This integrated approach allowed for a richer

and more robust evaluation of the Cognitive Linguistics-

informed instructional module [15].

(a) (b)

Figure 1. Research Procedure Framework: (a)The overall Design and Development Research (DDR) process; (b)The Fuzzy Delphi

Method (FDM) procedure used for expert review.

3. Results

3.1. Findings from Needs Analysis Phase

The Needs Analysis phase, conducted through semi-

structured interviews with ten piano teachers and surveys

with 80 students, revealed significant challenges and unmet

needs in current piano sight-reading education in Jiangsu

Province, China. Teachers consistently reported that sight-

reading was a challenging skill for their students to acquire,

often leading to frustration and avoidance. Aprimary concern

was the lack of systematic and engaging instructional ma-
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terials specifically designed for sight-reading development.

Many teachers relied on fragmented approaches, incorporat-

ing sight-reading exercises sporadically rather than as a struc-

tured component of their curriculum. Furthermore, teachers

expressed a desire for pedagogical strategies that moved be-

yond rote learning and incorporated cognitive approaches to

enhance students’ understanding of musical structures and

patterns relevant to sight-reading. Student surveys corrobo-

rated these findings, indicating that students often perceived

sight-reading as difficult and unenjoyable, with many feeling

unprepared and lacking confidence when faced with new

musical scores. Students also expressed a preference for

more interactive and game-based learning activities to make

sight-reading practice more engaging. These findings high-

lighted a clear gap between the recognized importance of

sight-reading and the effectiveness of current teaching prac-

tices, underscoring the need for a more systematic, cogni-

tively informed, and engaging instructional approach, which

directly informed the development of the DDR module.

3.2. DDR Module Development and Refine-

ment

The development of the Cognitive Linguistics-informed

DDR module was an iterative process, guided by the findings

of the Needs Analysis and incorporating expert feedback and

pilot testing. The initial design of the module was grounded

in Cognitive Linguistics principles, specifically embodied

cognition and schema theory. Activities were designed to

engage students’ embodied experiences of music through

movement and physical representations of musical concepts,

aiming to make abstract musical notation more concrete and

accessible [8]. Schema theory informed the structured pro-

gression of the module, starting with fundamental rhythmic

and melodic patterns and gradually building towards more

complex harmonic structures, facilitating the development of

robust musical schemas for efficient sight-reading.

Expert review using the Fuzzy Delphi Method (FDM)

involved five experts in music education and Cognitive Lin-

guistics evaluating the module’s design and content. Key

feedback themes emerging from the FDM process included:

(a) strong endorsement of the pedagogical approaches, partic-

ularly the integration of Cognitive Linguistics principles and

the emphasis on active learning; (b) positive feedback on the

practical applicability of the module, noting its clear struc-

ture and user-friendly materials; (c) suggestions for further

enhancing skill development through more explicit strategy

instruction and varied musical examples; and (d) recommen-

dations for refining assessment tasks to better align with

learning objectives. Based on this expert feedback, revisions

were made to clarify lesson instructions, incorporate more

diverse musical examples, and refine assessment rubrics.

The pilot study implementation with ten students and

two teachers provided valuable insights into the module’s

strengths and weaknesses in a real classroom setting. Ob-

served strengths included high student engagement with the

interactive activities, positive teacher feedback on the mod-

ule’s structure and clarity, and preliminary indications of

improved sight-reading performance. Identified weaknesses

included the need for more explicit scaffolding for students

struggling with specific rhythmic or melodic patterns and

the need for adjustments to the pacing of certain lessons.

Based on the pilot study findings, final refinements were

made to the module, including incorporating additional scaf-

folding strategies, adjusting lesson pacing, and providing

supplementary materials for differentiated instruction. These

iterative development and refinement processes ensured that

the final DDR module was not only theoretically grounded

in Cognitive Linguistics but also practically effective and

user-friendly for both teachers and students.

3.3. Research Phase Results: Experimental

Group

3.3.1. Pre-Test Results

Prior to the implementation of the Cognitive Linguistics-

informed module, the experimental group (n = 30) completed

a standardized sight-reading pre-test to assess their baseline

proficiency. Descriptive statistical analysis of the total pre-

test scores, presented in Table 3, revealed a mean score of

52.77 (SD = 6.29), with scores ranging from 42 to 66 out of a

possible 100 points. These baseline scores indicated that the

participants exhibited sight-reading skills ranging from begin-

ner to low-intermediate levels. Observed weaknesses in their

pre-test performances commonly included rhythmic inaccura-

cies, challenges in melodic pattern recognition, and a limited

degree of musical expressiveness in their sight-reading inter-

pretations. These pre-intervention results established a clear

baseline of sight-reading proficiency for the experimental

group against which to measure the impact of the subsequent

instructional module.
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Table 3. Pre-Test scores of participants.

Student ID Rhythm (25) Melody (25) Harmony (25) Coordination (25) Total (100)

S1 17 15 18 11 61

S2 15 12 10 12 49

S3 10 13 11 8 42

S4 13 11 10 10 44

S5 14 13 11 12 50

S6 11 12 16 10 49

S7 16 14 12 13 55

S8 12 10 13 15 50

S9 13 12 10 11 46

S10 11 14 11 13 49

S11 12 10 10 11 43

S12 16 15 18 14 63

S13 11 10 13 12 46

S14 15 11 14 11 51

S15 18 14 16 15 63

S16 10 13 13 12 48

S17 16 11 17 10 54

S18 15 12 13 15 55

S19 13 11 15 14 53

S20 15 17 14 14 60

S21 11 10 13 11 45

S22 17 15 16 18 66

S23 13 17 15 14 59

S24 11 16 14 15 56

S25 15 11 13 16 55

S26 11 15 16 14 56

S27 13 15 10 11 49

S28 12 14 14 13 53

S29 16 15 11 14 56

S30 15 14 15 13 57

3.3.2. Unit Feedback Forms

Throughout the implementation of the DDR module,

students in the experimental group completed feedback

forms after each unit (Rhythm, Melody, Harmony) to pro-

vide insights into their learning experiences. Summarized

feedback scores indicated generally positive student percep-

tions across all three units. Throughout the implementation

of the DDRmodule, students in the experimental group com-

pleted feedback forms after each unit (Rhythm and Timing,

Melodic Recognition, Harmonic Understanding) to provide

insights into their learning experiences. Summarized feed-

back scores, as detailed in Table 4, indicated generally posi-

tive student perceptions across all three units. Specifically,

for Unit 1 (Rhythm and Timing), the average student rating

for confidence in rhythmic sight-reading was 4.0 out of 5,

enjoyment of the unit activities averaged 4.3, and perceived

difficulty was rated 3.2. For Unit 2 (Melodic Recognition),

average confidence ratings slightly decreased to 3.9, while

enjoyment remained high at 4.1, and perceived difficulty

marginally increased to 3.4. Unit 3 (Harmonic Understand-

ing) showed a further slight decrease in average confidence

to 3.8, with enjoyment at 4.0, and perceived difficulty in-

creasing to 3.7. Qualitative comments from student feed-

back forms consistently highlighted students’ enjoyment of

the interactive and game-based activities, their increased

understanding of musical concepts through the embodied

activities, and their growing confidence in approaching sight-

reading tasks. For example, students frequently mentioned

that the rhythmic movement activities helped them “feel the

rhythm in their body” and that the melodic pattern recog-

nition exercises made “reading notes easier.” These feed-

back forms provided valuable qualitative data supporting

the module’s engagement and perceived effectiveness from

the students’ perspective. Post-Test scores of participants

are shown in Table 5, summary of unit feedback averages

is shown in Table 6.
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Table 4. Unit 1–3 average feedback scores.

Feedback Category Average Rating (1–5)

Confidence in Reading New Rhythms 4.0

Perceived Progress in Maintaining Steady Tempo 4.3

Enjoyment of Clapping/Tapping Exercises 3.2

Feedback Category Average Rating (1–5)

Confidence in Interval Identification 3.9

Perceived Progress in Maintaining Steady Tempo 4.1

Enjoyment of Clapping/Tapping Exercises 3.5

Feedback Category Average Rating (1–5)

Confidence in Reading New Rhythms 3.8

Perceived Progress in Maintaining Steady Tempo 3.9

Enjoyment of Clapping/Tapping Exercises 3.7

Table 5. Post-Test scores of participants.

Student ID Rhythm (25) Melody (25) Harmony (25) Coordination (25) Total (100)

S1 20 18 17 18 73

S2 22 20 19 20 81

S3 18 16 15 17 66

S4 21 19 18 19 77

S5 23 21 20 21 85

S6 19 17 16 17 69

S7 24 22 21 22 89

S8 20 18 17 18 73

S9 21 19 18 19 77

S10 19 17 16 17 69

S11 18 17 19 21 75

S12 22 24 23 20 89

S13 18 17 14 21 70

S14 21 16 18 14 69

S15 18 20 22 21 81

S16 17 19 17 20 73

S17 21 20 19 19 79

S18 19 17 20 21 77

S19 20 20 21 19 80

S20 19 20 21 18 78

S21 18 17 19 20 74

S22 18 17 19 17 71

S23 20 22 21 20 83

S24 17 18 20 21 76

S25 18 19 17 20 74

S26 20 18 22 23 83

S27 19 21 22 20 82

S28 17 19 18 18 72

S29 20 21 22 20 83

S30 19 20 22 21 82

Table 6. Summary of unit feedback averages.

Unit Confidence (1–5) Enjoyment (1–5) Perceived Difficulty (1–5)

Unit 1 (Rhythm and Timing) 4.0 4.3 3.2

Unit 2 (Melodic Recognition) 3.9 4.1 3.5

Unit 3 (Harmonic Understanding) 3.8 3.9 3.7

3.3.3. Post-Test Results

Following the completion of the DDR module, the

experimental group (n = 30) undertook a standardized sight-

reading post-test. Descriptive statistics for the post-test

scores, as presented in Table 5, demonstrated a substantial

improvement. The mean post-test score for the experimen-

tal group was 78.63 (SD = 6.53), with total scores ranging

from 66 to 89 out of a possible 100 points. This represents a

significant increase from the pre-test mean score of 52.77, in-

dicating a marked enhancement in sight-reading proficiency

after participating in the Cognitive Linguistics-informed in-

structional module. These elevated post-test scores, in con-
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junction with the positive student feedback previously sum-

marized, strongly suggest that the DDR module was demon-

strably effective in enhancing the sight-reading abilities of

the experimental group.

3.4. Research Phase Results: Control Group

and Comparative Analysis

The control group (n = 30), receiving traditional piano

instruction, also completed pre- and post-test. The control

group’s pre-test scores (M = 52.40, SD = 4.30) showed a

similar baseline proficiency to the experimental group. How-

ever, their post-test improvement was considerably smaller.

Descriptive statistics for the post-test scores show a mean

score of 60.17 (SD = 4.33), with total scores ranging from

54 to 70. While this indicates some improvement from their

pre-test baseline, the magnitude of this improvement is no-

tably less than that observed in the experimental group.The

smaller gains in the control group suggest that traditional

sight-reading instruction, as implemented in this study, re-

sulted in less substantial progress in sight-reading ability

compared to the Cognitive Linguistics-informed DDR mod-

ule. Pre-Test scores of control group participants are shown

in Table 7 , the Post-Test scores of control group participants

are shown in Table 8.

Table 7. Pre-Test scores of control group participants.

Student ID Rhythm (25) Melody (25) Harmony (25) Coordination (25) Total (100)

C1 12 14 15 11 52

C2 10 11 13 15 49

C3 15 13 12 12 52

C4 12 11 11 14 48

C5 13 12 16 11 52

C6 14 14 13 13 54

C7 13 15 12 10 50

C8 14 11 16 10 51

C9 11 14 15 15 55

C10 13 12 16 13 54

C11 11 12 16 11 50

C12 13 11 12 16 52

C13 14 10 11 13 48

C14 13 17 11 13 54

C15 11 15 13 15 54

C16 12 11 11 15 49

C17 15 13 14 13 55

C18 13 14 12 14 53

C19 14 17 15 15 61

C20 13 11 13 12 49

C21 17 16 14 15 62

C22 13 17 13 15 58

C23 11 13 10 11 45

C24 12 17 16 16 61

C25 10 11 10 13 44

C26 12 13 14 15 54

C27 14 13 10 12 49

C28 15 12 13 12 52

C29 11 14 12 13 50

C30 14 13 13 15 55

Table 8. Post-Test scores of control group participants.

Student ID Rhythm (25) Melody (25) Harmony (25) Coordination (25) Total (100)

C1 14 15 16 14 59

C2 13 15 14 13 55

C3 17 15 13 14 59

C4 14 12 14 14 54

C5 15 18 14 18 65

C6 17 16 15 15 63

C7 14 12 16 13 55

C8 15 16 14 16 61

C9 15 13 15 17 60
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Table 8. Cont.

Student ID Rhythm (25) Melody (25) Harmony (25) Coordination (25) Total (100)

C10 15 14 13 14 56

C11 15 13 17 13 58

C12 14 13 14 15 56

C13 16 15 17 18 66

C14 15 13 14 13 55

C15 14 16 14 15 59

C16 16 15 17 17 65

C17 14 17 15 14 60

C18 16 14 13 17 60

C19 18 17 18 15 68

C20 13 15 14 16 58

C21 15 18 17 16 66

C22 17 15 16 17 65

C23 14 14 15 13 56

C24 18 17 18 17 70

C25 13 15 15 14 57

C26 14 17 15 17 63

C27 14 14 13 15 56

C28 16 15 17 13 61

C29 16 14 13 15 58

C30 17 15 16 14 62

4. Discussion

4.1. Effectiveness of the DDR-Based Sight-

Reading Module

The primary objective of this research was to design,

develop, and rigorously evaluate the effectiveness of a novel

instructional module for piano sight-reading, grounded in

the Design and Development Research (DDR) framework

and informed by principles of Cognitive Linguistics. The

findings, comprehensively presented in sction 3, offer com-

pelling and convergent evidence supporting the efficacy of

the DDR-based sight-reading module in significantly enhanc-

ing the sight-reading abilities of young piano learners. This

section will delve into a detailed discussion of these findings,

examining both the quantitative and qualitative data to pro-

vide a nuanced understanding of the module’s impact and

its demonstrable advantages over traditional instructional

approaches.

4.1.1. Quantitative Evidence of Effectiveness

The quantitative data derived from the pre-test and post-

test assessments provide robust statistical evidence for the

effectiveness of the DDR-based sight-reading module. A

paired samples t-test analysis revealed a statistically signifi-

cant improvement in sight-reading scores within the experi-

mental group. Specifically, the mean post-test score for the

experimental group (M = 78.63, SD = 6.53) was substantially

and significantly higher than their mean pre-test score (M

= 52.77, SD = 6.29), with t(29) = –19.73, p < 0.001. This

substantial increase, representing an average gain of over 25

points, underscores the practical significance of the module’s

impact.

Furthermore, an independent samples t-test revealed a

statistically significant difference in post-test scores between

the two groups, with the experimental group exhibiting sig-

nificantly higher scores (M = 78.63, SD = 6.53) compared

to the control group (M = 60.17, SD = 4.33), with t(50.40) =

–12.91, p < 0.001.

This statistically significant between-group difference

unequivocally establishes the superior effectiveness of the

DDR-based sight-reading module in enhancing sight-reading

ability when compared to traditional piano teaching method-

ologies that do not incorporate explicit and systematic sight-

reading training. Moreover, a mixed-design ANOVA, ex-

amining the interaction effect between group (experimental

vs. control) and time (pre-test vs. post-test), further cor-

roborated these findings. The significant interaction effect

indicated that the experimental group demonstrated a sig-

nificantly greater gain in sight-reading scores from pre-test

to post-test compared to the control group, reinforcing the

unique contribution of the DDR module to sight-reading

development.

These quantitative findings are not only statistically

robust but also align with and extend the existing body of

research in music education. Prior studies have consistently

emphasized the critical role of structured and systematic
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approaches in the development of effective sight-reading

skills [20]. The DDR-based module, with its carefully se-

quenced units focusing on rhythm, melody, and harmony,

and its incorporation of spaced repetition and immediate

feedback, embodies these principles of structured instruction.

Furthermore, the demonstrable success of the DDR frame-

work in this study resonates with broader research highlight-

ing the efficacy of DDR methodologies in developing and

refining educational interventions across diverse domains.

The quantitative evidence, therefore, firmly establishes the

DDR-based sight-reading module as a demonstrably effec-

tive and significantly superior approach to fostering piano

sight-reading ability in young learners compared to tradi-

tional methods.

4.1.2. Qualitative Evidence and Student Per-

ceptions

While the quantitative data provides compelling statisti-

cal evidence of the DDR module’s effectiveness, the qualita-

tive data, derived from student feedback forms administered

after each unit, offers invaluable insights into the students’

subjective experiences, perceptions of their learning, and

engagement with the module.

A consistent theme emerging from the student feedback

was the high level of enjoyment and engagement experienced

throughout the DDRmodule. The average enjoyment ratings

consistently exceeded 4.0 on a 5-point Likert scale across

all three units (Rhythm, Melody, and Harmony). This con-

sistently high level of enjoyment is further substantiated by

qualitative comments from the feedback forms. For example,

in response to questions about their favorite activities in the

Rhythm unit, students frequently mentioned the clapping

and tapping exercises, with comments such as, “I really liked

clapping the rhythms, it was like a game!” and “Tapping

with the metronome was fun, it made me feel like a real mu-

sician!”. Similarly, in the Melody unit, students expressed

enthusiasm for the interval training exercises and melodic

pattern recognition tasks, with comments like, “Finding the

intervals was like solving a puzzle, it was really interesting”

and “I liked singing the melodies before playing them, it

helped me hear the music in my head”. Even in the more

challenging Harmony unit, students reported positive engage-

ment with the chord-based activities, with comments such

as, “Learning about chords was hard, but it was also really

cool to see how they fit together” and “Playing the chord

progressions made me feel like I was playing real music”.

These qualitative comments vividly illustrate that the

DDR module successfully fostered a positive and engaging

learning environment, effectively addressing a key challenge

identified in the Needs Analysis phase – namely, the issue of

student motivation and engagement in sight-reading practice.

The incorporation of gamified elements, interactive activi-

ties, and varied instructional strategies within the module

appears to have significantly enhanced student interest and

active participation, transforming sight-reading practice from

a potentially tedious task into an enjoyable and stimulating

learning experience.

Furthermore, student feedback consistently indicated a

perceived sense of progress and increased confidence in their

sight-reading abilities as they progressed through the DDR

module. While average confidence ratings showed a slight

decrease across the units, likely reflecting the increasing com-

plexity of the musical concepts introduced, they remained

consistently above 3.8, indicating a generally positive and im-

proving sense of self-efficacy. Qualitative comments further

illuminate this perceived progress and growing confidence.

In the Rhythm unit feedback, students noted, “I feel much

better at keeping a steady beat now” and “I can read rhythms

much faster than before”. In the Melody unit, comments

included, “I can recognize intervals much easier now” and

“Reading melodies is not as scary as it used to be”. And

in the Harmony unit, students reported, “I am starting to

understand chords better” and “I feel more confident about

reading music with chords now”.

These qualitative expressions of perceived progress

and increased confidence are particularly significant, as they

suggest that the DDR module not only improved students’

objective sight-reading skills, as evidenced by the quantita-

tive data, but also positively impacted their self-perceptions

and attitudes towards sight-reading. The module appears

to have effectively demystified the process of sight-reading,

making it feel less daunting and more achievable for young

learners. This reduction in anxiety and increase in confi-

dence is a crucial outcome, as it can foster a more positive

and proactive approach to music learning in general and en-

courage students to engage more willingly with new and

challenging musical material. In conclusion, the qualitative

evidence, in conjunction with the robust quantitative find-

ings, provides a comprehensive and compelling picture of the
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DDR-based sight-reading module as a highly effective and

engaging instructional approach that demonstrably enhances

piano sight-reading ability and fosters positive learning ex-

periences in young students.

4.2. Cognitive Linguistics Interpretation of

Findings

The demonstrable effectiveness of the DDR-based

sight-reading module, as evidenced by both quantitative

and qualitative data, gains deeper resonance and theoreti-

cal grounding when interpreted through the framework of

Cognitive Linguistics. Cognitive Linguistics, with its cen-

tral tenets of embodied cognition, experiential grounding of

meaning, and the conceptualization of language as a dynamic

cognitive system, provides a powerful lens through which to

understand the mechanisms underlying the module’s success.

This section will explore the study’s findings through several

key Cognitive Linguistics perspectives, illuminating how the

module’s design principles effectively leveraged cognitive

processes to enhance piano sight-reading ability.

4.2.1. Music Sight-Reading as Language Learn-

ing through Cognitive Linguistics Lens

A foundational premise within Cognitive Linguistics

is the understanding of language not as a purely abstract,

rule-based system, but as an embodied and experiential phe-

nomenon deeply rooted in human cognition [8,10]. From this

perspective, learning music notation and sight-reading can

be fruitfully conceptualized as analogous to learning a new

language. Just as spoken and written languages are symbolic

systems for representing and communicating meaning, musi-

cal notation serves as a symbolic system for representing and

communicating musical ideas, emotions, and structures. This

analogy is not merely metaphorical; Cognitive Linguistics

posits that the cognitive mechanisms underlying language

processing and music processing share significant overlap,

both drawing upon fundamental cognitive capacities such

as pattern recognition, categorization, and schema forma-

tion [21].

The DDR module, informed by this Cognitive Linguis-

tics perspective, was intentionally designed to facilitate the

“language acquisition” process of music sight-reading by

explicitly addressing the “grammar” and “vocabulary” of

musical notation. In this context, the “grammar” of music

can be understood as the underlying structural principles

and organizational rules that govern musical syntax. This

encompasses elements such as rhythm, meter, harmony, and

form – the rules that dictate how musical elements are com-

bined and structured to create coherent musical expressions.

The DDR module directly addressed these grammatical as-

pects through dedicated units on rhythm and harmony. The

Rhythm unit systematically introduced rhythmic patterns,

time signatures, and rhythmic notation, providing students

with a foundational understanding of musical time and its rep-

resentation in notation. The Harmony unit, similarly, focused

on chord structures, harmonic progressions, and harmonic

analysis, equipping students with the grammatical tools to

understand the underlying harmonic framework of musical

pieces. By explicitly teaching these “grammatical” elements,

the module aimed to move students beyond simply decoding

individual notes and towards understanding the structural

logic and organizational principles of musical notation.

The “vocabulary” of music, in this analogy, can be

seen as the recurring musical patterns, melodic contours, har-

monic idioms, and stylistic conventions that constitute the

building blocks of musical expression. This “vocabulary”

includes melodic intervals, scales, arpeggios, chord voicings,

and common musical phrases – the recurring units of musical

meaning that composers utilize to create musical works. The

DDR module’s Melody unit was specifically designed to

build this musical “vocabulary.” Through interval training

exercises, melodic pattern recognition tasks, and exposure

to diverse melodic examples, the module aimed to develop

students’ ability to recognize and decode common melodic

patterns and units of musical meaning. By focusing on both

melodic and harmonic “vocabulary,” the module aimed to

equip students with the building blocks necessary to fluently

“read” and interpret musical scores.

By explicitly focusing on both the “grammar” and “vo-

cabulary” of music notation, the DDR module facilitated

a more holistic and meaningful approach to sight-reading

instruction. Instead of treating sight-reading as a purely

perceptual-motor skill of decoding individual notes, the mod-

ule encouraged students to engage with music notation as

a meaningful symbolic system, akin to a language. This

approach aligns with Cognitive Linguistics’ emphasis on

understanding language as a system of meaningful patterns

and schemas, rather than a mere collection of isolated sym-
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bols. The improved sight-reading performance observed in

the experimental group can be attributed, in part, to their

developing ability to “read” music as a meaningful language,

to recognize musical patterns and structures, and to antici-

pate musical events based on their developing understanding

of musical “grammar” and “vocabulary.” This Cognitive

Linguistics-informed approach, therefore, provides a robust

theoretical framework for understanding the module’s effec-

tiveness in enhancing piano sight-reading ability by fostering

a deeper, more structural understanding of musical notation

as a language.

4.2.2. Embodied Cognition and Movement-

Based Activities

A cornerstone of Cognitive Linguistics, and particu-

larly relevant to the design of the DDR module, is the theory

of embodied cognition. Embodied cognition challenges the

traditional Cartesian dualism that separates mind and body,

arguing instead that cognition is fundamentally shaped by

bodily experience, sensorimotor interactions with the envi-

ronment, and the physical constraints of the human body.

From this perspective, abstract concepts are not simply dis-

embodied mental representations, but are grounded in and

shaped by our bodily experiences and sensorimotor schemas.

In the context of music learning, embodied cognition sug-

gests that musical understanding is not solely a cognitive or

intellectual process, but is deeply intertwined with our bodily

engagement with music, including movement, gesture, and

sensory experiences [22,23].

The DDRmodule strategically incorporated movement-

based activities throughout its units, explicitly aligning with

the principles of embodied cognition. Activities such as

clapping rhythms, tapping beats, conducting time signatures,

and stepping intervals were intentionally integrated to help

students internalize abstract musical concepts by grounding

them in concrete physical and sensory experiences. Rhyth-

mic concepts, often perceived as abstract and challenging

for young learners, were made more tangible and accessible

through physical actions like clapping and tapping. These

activities allowed students to experience rhythm not just as

a visual notation on the page, but as a felt, embodied experi-

ence, engaging their kinesthetic and tactile senses. Similarly,

melodic intervals, representing abstract pitch relationships,

were embodied through stepping exercises, allowing students

to physically “feel” the distance between notes in a spatial

and proprioceptive manner. Conducting patterns for different

time signatures engaged students’ whole bodies in represent-

ing the metric structure of music, further embodying abstract

musical concepts through movement.

The positive student feedback regarding the effective-

ness and enjoyment of these movement-based activities pro-

vides empirical support for the embodied cognition approach.

Students frequently commented on their enjoyment of the

clapping and tapping exercises in the Rhythm unit, with com-

ments such as “rhythmic movement activities helped me feel

the rhythm in my body” and “clapping made rhythm easier to

understand”. These comments directly reflect the principles

of embodied cognition, indicating that the movement-based

activities facilitated a deeper, more intuitive understanding

of rhythmic concepts by engaging students’ sensorimotor sys-

tems and creating embodied representations of musical struc-

tures. By grounding abstract musical notation in concrete

bodily experiences, the DDR module made sight-reading

more meaningful and accessible, contributing to improved

learning outcomes. This finding aligns with a growing body

of research in music cognition and education that empha-

sizes the importance of embodied learning and sensorimotor

engagement in musical skill acquisition. The success of the

movement-based activities in the DDR module underscores

the pedagogical value of incorporating embodied learning

principles into music education, particularly in the domain of

sight-reading, where abstract notation needs to be connected

to concrete musical experience.

4.2.3. Schema Theory and Development of Mu-

sical Schemas

Another central concept within Cognitive Linguistics

that provides a valuable framework for interpreting the find-

ings of this study is schema theory. Schema theory posits that

knowledge is organized in the mind in the form of schemas,

which are structured mental frameworks or knowledge pack-

ages representing typical concepts, situations, or events [24].

Schemas are not static representations, but are dynamic and

flexible cognitive structures that are constantly being refined

and updated based on experience. In the context of music,

musical schemas represent our organized knowledge of mu-

sical patterns, structures, and conventions, including rhyth-

mic patterns, melodic contours, harmonic progressions, and

musical forms [25]. These schemas enable us to efficiently

process, interpret, and anticipate musical information, play-

1241



Forum for Linguistic Studies | Volume 07 | Issue 09 | September 2025

ing a crucial role in musical perception, comprehension, and

performance.

The DDR module was explicitly designed to facilitate

the development of musical schemas for rhythm, melody,

and harmony. The structured and progressive nature of the

module, moving from simpler to more complex musical pat-

terns and structures, was intentionally sequenced to support

the gradual building and refinement of these schemas. The

Rhythm unit, for example, focused on establishing schemas

for basic rhythmic patterns, time signatures, and rhythmic no-

tation. By repeatedly exposing students to common rhythmic

patterns and providing opportunities to practice recognizing

and performing them, the module aimed to help students de-

velop robust rhythmic schemas. The Melody unit built upon

these rhythmic schemas and introduced melodic schemas

for intervals, melodic contours, and melodic phrases. Inter-

val training exercises, melodic dictation tasks, and melodic

pattern recognition activities were designed to help students

develop schemas for recognizing and processing melodic

units. The Harmony unit further expanded these schemas to

encompass chord structures, harmonic progressions, and har-

monic functions. Chord identification exercises, harmonic

analysis tasks, and chord progression practice aimed to facil-

itate the development of harmonic schemas.

The improved sight-reading performance observed in

the experimental group can be interpreted as reflecting the

acquisition and application of these musical schemas. As

students progressed through the module, they developed

increasingly sophisticated schemas for recognizing and pro-

cessing musical patterns in notation. These schemas enabled

them to efficiently decode musical scores, anticipate upcom-

ing musical events, and perform sight-reading tasks with

greater fluency and accuracy. For instance, once students

developed a robust schema for common chord progressions

like I-IV-V-I, they could more readily recognize and perform

these progressions in sight-reading, rather than having to

decode each chord individually in isolation. Similarly, devel-

oping schemas for common melodic intervals and patterns

allowed students to chunk melodic information and process

melodic lines more efficiently. The DDR module’s emphasis

on pattern recognition, schema development, and structured

progression, therefore, aligns directly with Cognitive Lin-

guistics principles and provides a compelling theoretical

framework for understanding the observed improvements in

sight-reading ability. This finding is consistent with exten-

sive research in cognitive psychology and music education

that highlights the critical role of schema development in

expertise and skill acquisition across various domains, in-

cluding music.

4.2.4. Conceptual Metaphor

While not explicitly a central design feature of the DDR

module or a primary focus of the study’s methodology, the

Cognitive Linguistics concept of conceptual metaphor war-

rants brief consideration in the context of music learning

and teaching. Conceptual metaphors are systematic map-

pings from one conceptual domain (the source domain) to

another (the target domain), allowing us to understand ab-

stract or less familiar concepts in terms of more concrete,

embodied, and familiar ones [8]. Conceptual metaphors are

pervasive in language and thought, shaping how we con-

ceptualize and reason about the world. In music, numerous

conceptual metaphors are deeply ingrained in our language

and musical understanding, including “high” notes being

spatially “up” and “low” notes being spatially “down” (the

pitch-height metaphor), musical phrases being understood as

“journeys” with beginnings, middles, and ends (the music-

as-motion metaphor), and musical tension and release being

conceptualized in terms of physical tension and release (the

affect-as-force metaphor).

While the DDR module did not explicitly leverage con-

ceptual metaphors in its instructional design, it is plausible

that these implicit metaphorical mappings contribute to stu-

dents’ understanding of musical notation and structure. For

example, the spatial metaphor of “high” and “low” pitches,

deeply embedded in Western musical notation and language,

likely facilitates students’ understanding of pitch relation-

ships on the musical staff. The visual representation of notes

on the staff, with higher pitches positioned higher on the

page, directly reflects this spatial metaphor. Similarly, the

understanding of musical phrases as having directionality

and contour, potentially influenced by the music-as-motion

metaphor, may contribute to students’ ability to anticipate

melodic shapes and phrase structures in sight-reading.

Future research could explore the explicit use of con-

ceptual metaphors in music education and investigate their

potential to enhance sight-reading instruction. Instructional

materials could be designed to explicitly draw upon and lever-

age common musical metaphors to make abstract musical
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concepts more accessible and intuitive for learners. For in-

stance, teachers could use spatial language to describe pitch

relationships, motion verbs to describe melodic contours,

and force dynamics to describe musical tension and release.

Further investigation into the role of conceptual metaphor

in music learning could provide valuable insights for refin-

ing pedagogical approaches and enhancing students’musical

understanding and sight-reading abilities. While the current

study did not directly investigate this aspect, it represents a

promising direction for future research within the Cognitive

Linguistics framework applied to music education.

4.3. Integration of Piaget and Vygotsky’s Theo-

ries

The design of the DDR module also incorporated prin-

ciples from Piaget’s theory of cognitive development and

Vygotsky’s sociocultural theory, providing a broader devel-

opmental and sociocultural context for understanding the

module’s effectiveness.

4.3.1. Piaget’s Cognitive Development Theory

Piaget’s theory of cognitive development posits that

children progress through distinct stages of cognitive devel-

opment, each characterized by different modes of thinking.

The DDR module’s design aligned with Piaget’s stages, par-

ticularly for the target age group of 7–11 years, who are

typically in the concrete operational stage. During this stage,

children develop logical thinking skills and can perform con-

crete operations, such as classification and seriation, but still

struggle with abstract concepts. The module’s progression

from concrete operations (rhythm, simple melodies) to more

abstract concepts (harmony, modulations) was designed to be

developmentally appropriate for this age group. The Rhythm

unit, focusing on concrete rhythmic patterns and physical

activities like clapping and tapping, provided a foundation

in concrete operations. The Melody unit built upon this

foundation, introducing melodic intervals and patterns that

are still relatively concrete. The Harmony unit, introducing

more abstract concepts like chord structures and modula-

tions, was sequenced later in the module, allowing students

to gradually transition to more abstract musical thinking. By

aligning the module’s content and activities with the cogni-

tive capabilities of children in the concrete operational stage,

the DDR module ensured developmental appropriateness,

contributing to its effectiveness in facilitating sight-reading

skill acquisition.

4.3.2. Vygotsky’s Sociocultural Theory

Vygotsky’s sociocultural theory emphasizes the role

of social interaction and cultural context in cognitive de-

velopment, particularly through the concept of the Zone of

Proximal Development (ZPD). The DDR module incorpo-

rated Vygotsky’s principles of scaffolding and social learning

by emphasizing teacher guidance, peer interaction, and col-

laborative activities. Teacher guidance was integral to the

module, with teachers providing demonstrations, explana-

tions, and feedback to support students’ learning within their

ZPDs. Peer interaction was facilitated through activities

like the “Rhythm Detective” pairs exercise and collaborative

sight-reading tasks, allowing students to learn from each

other and scaffold each other’s learning within their respec-

tive ZPDs. Student feedback highlighted the effectiveness

of peer learning and teacher support, indicating that these so-

ciocultural elements of the module contributed to its success.

By creating a socially supportive and interactive learning

environment, the DDR module facilitated learning within

the ZPD, enabling students to achieve more than they could

independently and fostering their sight-reading development.

This integration ofVygotsky’s sociocultural principles, along-

side Piaget’s developmental considerations and Cognitive

Linguistics principles, contributed to the holistic and effec-

tive design of the DDR-based sight-reading module.

5. Conclusions

5.1. Summary of Key Findings

This study embarked on an interdisciplinary endeavor

to design, develop, and evaluate a novel piano sight-reading

instructional module grounded in the Design and Develop-

ment Research (DDR) framework and informed by the the-

oretical principles of Cognitive Linguistics. The empirical

findings, meticulously detailed in the preceding sections,

unequivocally demonstrate the effectiveness of the DDR-

based sight-reading module in significantly enhancing pi-

ano sight-reading skills among young learners. Quantitative

analyses revealed statistically significant improvements in

sight-reading scores for students who received instruction

through the module compared to both their pre-intervention
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performance and a control group receiving traditional instruc-

tion. Furthermore, qualitative data, gathered through student

feedback, highlighted the module’s success in fostering stu-

dent engagement, enjoyment, and a perceived increase in

confidence and reduced anxiety related to sight-reading. Be-

yond the demonstrable practical efficacy of the module, the

study also underscores the significant value of Cognitive Lin-

guistics as a robust theoretical framework for understanding

and enhancing music learning processes. The integration of

Cognitive Linguistics principles within the DDR framework,

complemented by considerations from Piaget’s cognitive de-

velopment theory and Vygotsky’s sociocultural theory, pro-

vided a holistic and effective approach to music education,

demonstrating the synergistic potential of these interdisci-

plinary perspectives.

5.2. Strengths and Limitations of the DDR

Framework and Study

The DDR framework and the study itself possess both

notable strengths and inherent limitations that should be con-

sidered when interpreting the findings and considering future

research.

5.2.1. Strengths of the DDR Framework

The Design and Development Research (DDR) frame-

work proved to be a particularly valuable methodology for

this study. Its systematic and iterative nature allowed for

the development and refinement of the instructional module

through multiple cycles of design, development, implemen-

tation, and evaluation. This iterative process, incorporating

expert feedback through the Fuzzy Delphi Method and pi-

lot testing in real classroom settings, ensured that the final

module was not only theoretically grounded but also practi-

cally applicable and user-friendly. The DDR framework’s

emphasis on real-world relevance and practical applicabil-

ity is a significant strength, as it ensures that the developed

intervention is designed to address authentic educational

needs and challenges. Furthermore, the mixed-methods eval-

uation approach, integral to DDR, provided a comprehen-

sive understanding of the module’s effectiveness, combining

quantitative measures of student performance with qualita-

tive insights into student perceptions and learning experi-

ences. This mixed-methods approach allowed for a richer

and more nuanced evaluation than would have been possible

with a purely quantitative or qualitative approach alone. The

DDR framework, therefore, provided a robust and systematic

methodology for developing and evaluating the Cognitive

Linguistics-informed sight-reading module, contributing to

the rigor and validity of the study’s findings.

5.2.2. Limitations of the Study

Despite its strengths, this study also has limitations that

should be acknowledged. One limitation is the sample size.

While 60 student participants in the evaluation phase is a

reasonable sample size for a classroom-based intervention

study, a larger sample size could have increased the statistical

power and generalizability of the quantitative findings. The

specific population of Chinese students aged 7-11 also limits

the generalizability of the findings to other cultural contexts

and age groups. While the principles of Cognitive Linguis-

tics and developmental theories are likely to be broadly ap-

plicable, cultural and age-related factors may influence the

effectiveness of specific instructional strategies. The dura-

tion of the intervention, three weeks, is another limitation.

While significant improvements were observed within this

timeframe, a longer-term longitudinal study would be needed

to assess the sustained impact of the DDR module on stu-

dents’ sight-reading abilities and musical development over

time. Finally, the potential for teacher bias or Hawthorne

effect cannot be entirely ruled out. Teachers in the exper-

imental group were aware of the study’s purpose and may

have inadvertently influenced student outcomes through their

enthusiasm or expectations. The Hawthorne effect, where

participants’ behavior changes simply due to being observed,

could also have played a role. Future research could ad-

dress these limitations by employing larger and more diverse

samples, conducting longitudinal studies, and incorporating

more rigorous controls to minimize potential biases.

5.3. Implications for Music Education and Fu-

ture Research

The findings of this study have significant implications

for music education, particularly piano pedagogy, and sug-

gest several promising directions for future research.

5.3.1. Practical Implications for Piano Peda-

gogy

The practical implications of this study for piano teach-

ers andmusic educators are substantial. The findings strongly
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advocate for the adoption of Cognitive Linguistics-informed,

systematic sight-reading instruction methods, such as the

DDR module developed in this study [26]. Traditional pi-

ano teaching methods, often relying on rote learning and

incidental sight-reading practice, may not be sufficient to

develop fluent and confident sight-readers. The DDR mod-

ule provides a practical and effective alternative, offering a

structured and engaging approach to sight-reading instruc-

tion that is grounded in cognitive and developmental princi-

ples. Piano teachers are encouraged to incorporate embodied

cognition principles, schema development strategies, and

social learning activities into their sight-reading pedagogy.

Movement-based activities, pattern recognition exercises,

and collaborative learning tasks can enhance student engage-

ment, understanding, and skill acquisition. The DDRmodule,

or adaptations of it, can serve as a valuable resource for pi-

ano teachers seeking to improve their students’ sight-reading

abilities in a systematic and student-centered manner. Fur-

thermore, the study highlights the importance of ongoing

professional development for music educators, equipping

them with the knowledge and skills to implement innovative,

research-based pedagogical approaches like the Cognitive

Linguistics-informed DDR module.

5.3.2. Future Research Directions

This study opens up several promising avenues for fu-

ture research. Longitudinal studies are needed to assess the

long-term impact of the DDR module on students’ sight-

reading abilities, musical development, and overall musical

engagement. Such studies could track students’ progress

over several years to determine the sustained benefits of

early, systematic sight-reading instruction. Applying the

DDR-Cognitive Linguistics approach to other musical instru-

ments and age groups is another fruitful direction for future

research. The principles of embodied cognition, schema de-

velopment, and social learning are likely to be applicable

across various musical instruments and learner populations.

Adapting and evaluating the DDR module for instruments

other than piano, and for older or younger learners, could

broaden its impact and applicability. Further exploration

of specific Cognitive Linguistics concepts in sight-reading

education is also warranted [27]. For example, future research

could investigate the explicit use of conceptual metaphors in

music instruction and their potential to enhance understand-

ing and skill acquisition. Finally, investigating the role of

technology in enhancing DDR-Cognitive Linguistics based

sight-reading instruction is a timely and relevant direction

for future research. Technology-enhanced learning tools,

providing real-time feedback, adaptive learning pathways,

and gamified practice environments, could further amplify

the effectiveness and engagement of Cognitive Linguistics-

informed sight-reading instruction. Exploring the integration

of such technologies with the DDR framework could lead to

even more innovative and impactful pedagogical approaches

in music education.

5.4. Contribution to the Field

This research makes several notable contributions to

the fields of music education and linguistic studies. Firstly,

it presents a novel interdisciplinary approach by explicitly

combining Cognitive Linguistics theory with established

music pedagogy practices within a rigorous DDR frame-

work. This integration offers a fresh perspective on music

learning, viewing it through the lens of embodied cognition,

schema development, and language-like cognitive processes

as described by Cognitive Linguistics. Secondly, the study

provides empirical evidence supporting the effectiveness of

a Cognitive Linguistics-informed DDR module for piano

sight-reading instruction. The statistically significant im-

provements in sight-reading skills, coupled with positive stu-

dent perceptions, offer tangible validation for the application

of Cognitive Linguistics principles in practical music edu-

cation settings. Thirdly, the research contributes theoretical

insights into the application of Cognitive Linguistics to mu-

sic learning more broadly. By demonstrating how concepts

such as embodied cognition, schema theory, and conceptual

metaphor can illuminate the processes of music skill acqui-

sition, this study paves the way for further exploration of

Cognitive Linguistics in diverse areas of music education

and research.

5.5. Final Statement and Future Outlook

In conclusion, this study firmly establishes the profound

relevance of Cognitive Linguistics for understanding and ul-

timately improving music education. By conceptualizing

music learning as a cognitive and embodied process akin to

language acquisition, Cognitive Linguistics offers valuable

insights into how instructional design can be optimized to
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facilitate skill development and enhance musical understand-

ing. The DDR-Cognitive Linguistics model, as exemplified

by the sight-reading module developed and evaluated in this

research, holds significant potential for transforming piano

sight-reading instruction and fostering enhanced musical lit-

eracy among young learners. Looking forward, the continued

development and application of interdisciplinary approaches,

integrating Cognitive Linguistics with other relevant fields

such as neuroscience, educational psychology, and technol-

ogy, promises to unlock further innovations in music edu-

cation and contribute to a richer and more effective musical

learning experience for all. The future of music education lies,

in part, in embracing the interdisciplinary insights offered by

fields like Cognitive Linguistics to create more cognitively

informed and pedagogically sound instructional practices.
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