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Abstract 

 While peer buddy systems are widely used in inclusive classrooms, the mechanisms by which they affect academic 

outcomes remain untested. This study examined whether task engagement mediates the relationship between a peer buddy 

system intervention and academic performance among Grade 1 learners with special educational needs. Conducted across 

28 public elementary schools in Sison District, Pangasinan II, Philippines, the study employed a true experimental pretest-

posttest control group design with cluster randomization, using PLS-SEM for mediation analysis. Fourteen schools (56 

learners) were assigned to the experimental group (six-week peer buddy system intervention) and 14 schools (56 learners) 

to the control group (usual instruction). Task engagement was measured using a 9-item pictorial scale; academic 

performance assessed letter recognition, counting, and following oral directions. Independent samples t-tests revealed that 

the experimental group demonstrated significantly higher posttest task engagement and academic performance than the 

control group (p-value<0.001), with large effect sizes. Paired t-tests showed the experimental group had significant gains 

in both engagement and performance (p-value<0.001), while the control group showed smaller but significant gains. PLS-

SEM mediation analysis with 5000 bootstrapped resamples demonstrated that task engagement significantly mediated the 

intervention–performance relationship, accounting for 49.5% of the total effect. The peer buddy system improves 

academic outcomes primarily by increasing task engagement, offering a feasible, low-intensity intervention for under-

resourced inclusive classrooms. 
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INTRODUCTION

The classroom is conventionally understood as a 

site of academic instruction, but for a learner with 

Special Educational Needs (SEN), herein defined 

as learners with clinically recognized disabilities 

who are educated alongside typically developing 

peers in mainstream classrooms [1], it is also a 

site of structural vulnerability. For these learners, 

typically between seven and twelve years old, the 

immediate challenge is not whether they can 

learn, but whether the institutional environment 

permits sustained engagement long enough for 

learning to occur. Thomsen et al. [2] correctly 

observe that perceived safety, classroom order, 

and a sense of belonging are not optional 

enrichments but prerequisites for a student to be 

in a learning-ready state. When these conditions 

are absent, as they routinely are in overcrowded, 

under-resourced inclusive classrooms, the SEN 
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learner's disengagement is not a personal failing 

but an institutional outcome [3]. 

Looking at global statistics, children with 

disabilities are estimated to make up 15% of the 

out-of-school population and are two and a half 

times more likely than their non-disabled peers 

never to have been in school [4]. Children with 

disabilities, Hunt et al. [4] said, fall behind in 

educational outcomes as the current school 

systems are not set up to teach children with 

different impairment types.  

In the Philippine context, the Department of 

Education's Basic Education Report [5] 

acknowledged that learners with special 

education needs remain among the most 

underserved populations in the public school 

system. Subsequent analysis by the Second 

Congressional Commission on Education [6] has 

substantiated this claim with alarming data that 

with an estimated 5.1 million Filipino children 

with disabilities nationwide, only 391,089 (8%) 

were enrolled in public schools during School 

Year 2024-2025. Furthermore, 60% of enrolled 

learners with disabilities lack access to any 

special needs education resource at their school, 

and 61% lack a formal health diagnosis, being 

tagged only based on observable 

"manifestations". The mandated Child Find 

System, designed to identify out-of-school 

children with disabilities, remains non-

operational, while the Inclusive Education Act's 

Implementing Rules and Regulations took over 

two years to finalize and only gained approval in 

late 2024 [6].  

These challenges are directly observed by the 

researcher himself who is a public-school teacher 

in the Philippines and manages a mainstream 

classroom where learners with special 

educational needs sit alongside their typically 

developing peers. Having witnessed firsthand 

how SEN learners often become the objects of 

unintentional neglect while the teacher attends to 

the demands of a populated classroom, the 

researcher recognized that the very classmates 

who might be perceived as distractions could 

instead become the solution.  

This line of reasoning gave rise to the present 

study, which investigates whether a classroom-

based peer buddy system can simultaneously 

address the disengagement that SEN learners 

routinely experience in mainstream classrooms6 

and the academic underperformance that results 

from insufficient individualized support. The 

peer buddy system, as conceptualized herein and 

similar to Brock’s [7] understanding, does not 

require specialized training, additional materials, 

or pull-out from regular instruction. It asks only 

that typical peers be seated within arm's reach, 

offer simple prompts, provide genuine praise, and 

model on-task behavior by completing their own 

work simultaneously. This study conceptualizes 

the peer buddy system as a specific, low-intensity 

form of peer-mediated intervention (PMI), 

distinct from more structured approaches such as 

peer tutoring, cooperative learning, and peer 

mentoring [8]. Where peer tutoring involves 

explicit teaching roles with a designated tutor and 

tutee, and cooperative learning structures positive 

interdependence among group members working 

toward a shared goal, the peer buddy system 

operates through naturalistic social support, i.e., 

a peer sitting nearby, offering prompts and praise, 

and modeling on-task behavior without formal 

instructional responsibilities. 

While peer buddy system is not exactly new, 

it is important to understand that for decades, 

researchers have studied peer-mediated 

interventions (PMIs) primarily through direct 

pre-post comparisons of social outcomes, yet, as 

affirmed by Haas et al. [9], the mechanisms by 

which these interventions affect academic 

performance remain less understood. This is 

where task engagement sets in, which is 

conceptualized in this study as a 

multidimensional construct encompassing 

behavioral, emotional, and cognitive components 

that extend "simple attention in class" to active 

involvement in learning activities [10]. 

Subscribing to King [11], behavioral engagement 

in this sense refers to observable participation in 

learning activities, including effort, persistence, 

and compliance with classroom procedures (e.g., 

completing seatwork, staying on task, following 

directions). Emotional engagement, according to 

Fredrichs [12], refers to students' affective 

responses to learning activities, including 

interest, enjoyment, and sense of belonging (e.g., 

feeling happy during seatwork, liking class 

activities, feeling proud when finishing work). 

Meanwhile, cognitive engagement refers to the 

use of self-regulatory and metacognitive 

strategies, such as seeking help when stuck, 

persisting after mistakes, and reviewing work 

before submission [13]. Task engagement, in 

other words, may be the hidden motor driving the 

entire intervention effect, as Xu and Yu [10] have 

confirmed that engagement is "the strongest 

predictor" of academic achievement. Yet 
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remarkably, systematic review by Demir and 

Uşak [14] showed that rarely do education 

research tested mediation hypothesis using 

appropriate statistical methods such as structural 

equation modeling with bootstrapped confidence 

intervals. The application of rigorous mediation 

analysis to peer buddy systems for learners with 

special educational needs in mainstream 

classrooms remains notably absent from the 

literature.  

This is precisely the gap this study addresses. 

It uses PLS-SEM with bootstrapped confidence 

intervals to determine whether task 

engagement mediates the relationship between 

the peer buddy system and academic 

performance. This tests the core theoretical 

proposition that the peer buddy system does not 

directly cause academic gains but rather creates 

conditions for sustained engagement, and that 

engagement, in turn, produces learning. 

Zooming into the case of learners with 

learning difficulties in inclusive classrooms in 

Sison District, Pangasinan II, Philippines, this 

study addresses the following questions: (RQ1) 

What is the level of task engagement among 

learners in the experimental and control groups at 

pretest and posttest? (RQ2) Is there a significant 

difference in task engagement between the 

experimental and control groups at posttest? 

(RQ3) Is there a significant difference in task 

engagement from pretest to posttest within each 

group? (RQ4) What is the level of academic 

performance among learners in the experimental 

and control groups at pretest and posttest? (RQ5) 

Is there a significant difference in academic 

performance between the experimental and 

control groups at posttest? (RQ6) Is there a 

significant difference in academic performance 

from pretest to posttest within each group? (RQ7) 

Does task engagement mediate the relationship 

between the peer buddy system intervention and 

academic performance as tested using PLS-SEM 

with bootstrapped confidence intervals? The 

following hypotheses are tested: 

 

(H1) Learners in the experimental group show 

significantly higher posttest task 

engagement than learners in the control 

group. 

(H2) Learners in the experimental group show 

significantly higher posttest academic 

performance than learners in the control 

group. 

(H3) The experimental group shows a 

significantly larger increase in task 

engagement from pretest to posttest than 

the control group. 

(H4) The experimental group shows a significant 

increase in academic performance from 

pretest to posttest, while the control group 

shows no significant change. 

(H5) Task engagement significantly mediates 

the relationship between the peer buddy 

system intervention and academic 

performance (indirect effect≠0; 95% 

bootstrap confidence interval excludes 

zero). 

 

 
Figure 1. Conceptual framework 

 

RESEARCH METHOD 

To address the research questions (RQ) posed, 

the researcher has undertaken the following 

methods. 

 

Research design 

This study employed a true experimental pretest-

posttest control group design embedded within a 

quantitative mediation framework (see Figure 1) 

to examine whether task engagement mediates 

the relationship between the peer buddy system 

intervention and academic performance among 

Grade 1 learners with learning difficulties in 

inclusive classrooms. Mediation design, as Hayes 

[15] explained, is a specific type of quantitative 

research design used not simply to test whether 

an independent variable affects a dependent 

variable, but to uncover the mechanisms or 
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processes through which such an effect occurs, 

typically via one or more mediator variables.  

In this study, the hypothesized mediation 

model is therefore specified as: Peer Buddy 

System Intervention (X) → Task Engagement 

(Me) → Academic Performance (Y). To 

operationalize this model with appropriate causal 

controls, the study randomly assigned 

participants into either an experimental group, 

which receives the peer buddy system 

intervention for six weeks, or a control group, 

which continued with usual classroom instruction 

without any structured peer buddy system.  

Before the intervention began, both groups 

were assessed on pretest measures of task 

engagement and academic performance to 

establish baseline equivalence. After the six-

week intervention period, both groups were 

assessed again on identical posttest measures of 

task engagement and academic performance. In 

the mediation analysis conducted using Partial 

Least Squares Structural Equation Modeling 

(PLS-SEM) with bootstrapped confidence 

intervals (5000 resamples), the independent 

variable was group assignment (experimental 

versus control), the mediator was posttest task 

engagement scores with pretest engagement 

scores statistically controlled, and the dependent 

variable was posttest academic performance 

scores with pretest performance scores 

statistically controlled. As explained by Hayes 

[15], this approach of controlling for pretest 

scores rather than simply computing change 

scores provided a more rigorous test of the 

indirect effect by removing baseline differences 

from the analysis. The indirect effect of the peer 

buddy system on academic performance through 

task engagement was considered statistically 

significant if the 95% bias-corrected bootstrap 

confidence interval excluded zero [15].  

 

Participants and sampling technique 

The current research was carried out in Sison 

District, Division of Pangasinan II, Philippines, 

which consists of 28 public elementary schools 

where learners have different socio-cultural 

backgrounds. In the study, the subjects were 

Grade 1 Learners with Special Education Needs 

(LSENs) who were identified using the standard 

identification and assessment processes provided 

by the Department of Education (DepEd). In line 

with DepEd Order No. 44, series of 2021, titled 

"Policy Guidelines on the Provision of 

Educational Programs and Services for Learners 

with Disabilities in the K to 12 Basic Education 

Program," schools have to conduct child-find or 

child-mapping in collaboration with the local 

government units; thereafter, children who 

display unusual behavior as compared to other 

children undergo formal assessment based on 

parental consent [16]. 

Further, DepEd Order No. 29, series of 2018 

requires the use of the Multi-Factored 

Assessment Tool (MFAT) for all grade 1 students 

within a month of commencement of the 

academic year, encompassing assessment in the 

areas of cognition, communication, socio-

emotional, psycho-motor, and daily living skills 

to detect learners with special education needs 

(LSENs) [17]. The findings obtained from the 

application of MFAT tool were maintained in 

files at each school and were the principal source 

of selection of candidates for the current study. 

As a way of characterizing the participants of 

the study, the official DepEd classification 

system as defined in DO 44, s. 2021, which 

covered a wide range of disability categories, was 

adopted. However, the researcher acknowledges 

that, consistent with EDCOM II [6] findings, only 

39% of LSENs in the Learner Information 

System nationwide have a formal medical or 

clinical diagnosis, while 61% are tagged based on 

"manifestations" observed by teachers due to 

limited access to medical specialists in rural areas 

[5]. As such, the participants in this study 

reflected the reality of inclusive education in 

resource-constrained Philippine public schools 

where learners who, through DepEd's mandated 

screening and assessment procedures, have been 

officially identified as requiring special 

educational support but may not have access to 

clinical diagnostic services. 

Each of the 28 schools had approximately 

four Grade 1 learners who met the national 

criteria for classification as LSENs under DO 44, 

s. 2021, resulting in a total population of 112 

eligible learners (N=112), in Table 1. This figure 

is consistent with national data reported by 

EDCOM II [6], which indicated that only 8% of 

the estimated 5.1 million Filipino children with 

disabilities were enrolled in public schools, with 

an average of three to five LSENs per school in 

many districts nationwide. 

Given that there are 28 schools where four 

Grade 1 LSENs from each school are involved, 

then the total number of participants is 112 

(N=112), which is considered adequate for this 

study. As stated by Hair et al. [18], the best 
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performance for PLS-SEM mediation analysis is 

seen when the sample size is 100 and above. This 

criterion is met, since 112 is greater than 100 and 

is within the suggested range for computing 

accurate confidence intervals using 

bootstrapping. Calculations using G*Power 

revealed that the sample size of 112 surpassed the 

minimum requirement of 77 needed for the 

planned mediation analysis (based on an a priori 

analysis in G*Power: α=0.05, power=0.80, 

medium effect size f ²=0.15, and three predictors). 

 

Table 1. Demographic characteristics 

Profile EG (n=56) CG (n=56) Total (N=112) 

Sex 
   

Male 31 (55.4%) 33 (58.9%) 64 (57.1%) 

Female 25 (44.6%) 23 (41.1%) 48 (42.9%) 

Age 
   

6 y/o 34 (60.7%) 31 (55.4%) 65 (58.0%) 

7 y/o 22 (39.3%) 25 (44.6%) 47 (42.0%) 

Group Assignment 
   

EG 56 (100%) — 56 (50.0%) 

CG — 56 (100%) 56 (50.0%) 

Number of Schools 14 14 28 

Average LSENs per School 4 4 4 
Note: Participants were identified through DepEd's MFAT and classified as requiring special educational support per DepEd 

Order No. 44, s. 2021. To protect participant anonymity, specific disability classifications are not reported. 

 

The study employed a cluster randomized 

design with the school as the unit of random 

assignment. The 28 schools were randomly 

assigned to either the experimental group or the 

control group, resulting in 14 schools assigned to 

the experimental condition and 14 schools 

assigned to the control condition. All Grade 1 

LSENs within an assigned school received the 

same condition: those in the 14 experimental 

schools received the six-week peer buddy system 

intervention, while those in the 14 control schools 

continued with usual classroom instruction 

without any structured peer buddy system. This 

cluster-level assignment prevented treatment 

contamination between experimental and control 

participants, which would have been unavoidable 

if both conditions were implemented within the 

same classroom or school. It also reduced the 

burden on teachers, who were required to 

implement only one condition consistently for all 

LSENs under their care. Consequently, the 

experimental group consisted of 56 learners (14 

schools × 4 LSENs), and the control group 

consisted of 56 learners (14 schools × 4 LSENs), 

for a total sample size of N=112. 

Participants were selected based on the 

following inclusion criteria, all of which aligned 

with DepEd's existing identification framework: 

(a) officially enrolled in Grade 1 during the 

school year 2025–2026 in any of the 28 public 

elementary schools in Sison District; (b) 

identified as a Learner with Disability (LWD) 

through the MFAT results on file at the school, 

with classification under one or more of the 

disability categories specified in DO 44, s. 2021 

(including but not limited to Specific Learning 

Disability, Intellectual Disability, Autism 

Spectrum Disorder, or Communication 

Disorder); (c) scored below the established cut-

off in at least two of the five MFAT domains 

(cognitive, communication, socio-emotional, 

psycho-motor, or daily living skills); (d) had no 

significant sensory impairment (e.g., uncorrected 

vision or hearing loss) that would preclude 

participation in peer-mediated activities, as 

documented in the learner's health record; (e) had 

been enrolled in the same school since the 

beginning of the school year to ensure stable peer 

relationships; and (f) obtained parental or 

guardian consent and provided child assent. 

Learners with documented intellectual 

disabilities that significantly impaired their 

ability to participate in basic peer interaction 

activities were excluded from the study, as the 

peer buddy system required basic social 

reciprocity. 

 

Research instruments 

Three researcher-designed instruments were used 

to assess task engagement and academic 

achievement of Grade 1 LSENs in the 

experimental and control groups. All three 
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instruments were tested on both groups twice 

(pre-test and post-test), with the academic 

achievement measured with the use of parallel 

forms in order to negate testing effects. 

Instruments were constructed to be age-

appropriate for children in Grade 1 (six- to seven-

year-olds with special educational needs) in 

terms of language, visual illustrations, 

administration mode, and time needed to 

complete each test. Implementation of the peer 

buddy technique was assessed through the use of 

a dedicated checklist, conducted exclusively for 

the experimental group by classroom teachers. 

Task engagement scale, an instrument 

dubbed the task engagement scale was created by 

the researcher for assessing the engagement of 

Grade 1 learners in their academic tasks both 

before and after being exposed to the peer buddy 

system intervention. This instrument was based 

on engagement theory [19], which included the 

three domains of engagement that would be 

applicable to young children: behavioral 

engagement, emotional engagement, and 

cognitive engagement. In the context of this 

study, these three domains are conceptualized as 

the psychological mechanisms through which the 

peer buddy system's social scaffolding 

(prompting, praise, and modeling) influences 

academic performance. Specifically, the 

instrument operationalizes engagement as the 

mediator in the causal chain: peer buddy 

scaffolding → task engagement (behavioral, 

emotional, cognitive) → academic performance. 

This operationalization aligns with the theoretical 

integration of Vygotsky's sociocultural theory 

and engagement theory described in the 

Introduction. However, cognitive engagement in 

this case had been simplified because young 

Grade 1 learners would not show self-regulation 

skills yet at that age. 

The scale consisted of nine items, with three 

items per dimension. For behavioral engagement: 

"I try my best when we have seatwork," "I finish 

my work even when it is hard," and "I listen to 

my teacher during lesson time." For emotional 

engagement: "I feel happy when we do 

seatwork," "I like the activities we do in class," 

and "I feel proud when I finish my work." For 

cognitive engagement, adapted for Grade 1: 

"When I don't understand, I ask for help," "I try 

again when I make a mistake," and "I look at my 

work again before I give it to my teacher." 

Given that participants are Grade 1 learners 

with special education needs who may have 

limited reading ability, the scale employed a 

pictorial three-point Likert scale with faces 

representing the frequency or intensity of each 

behavior. The three-point scale was selected 

rather than a four-point or five-point scale 

because developmental research indicates that 

young children (ages five to seven) can reliably 

discriminate three response options but struggle 

with finer distinctions [20].  

The three response options were a smiling 

face (☺) for "Yes, that's me" or "Always" (three 

points), a neutral face (😐) for "Sometimes" or 

"Not sure" (two points), and a frowning face (☹) 

for "No, not me" or "Never" (one point). The 

explanation on the pictorial anchors was done 

through a visual presentation and straightforward 

language prior to administering the instrument. 

The tool was delivered either individually or in 

very small groups composed of two to three 

students to guarantee that each respondent was 

able to comprehend both the items and the 

manner of answering. The educator read the 

items twice verbally, highlighting the related 

pictorial anchors, and asked the learners to mark 

the faces that depict how they feel or behave 

during the seatwork and other learning activities. 

Scores ranged from 9–27, where higher scores 

correspond to higher engagement as high 

engagement (21–27 points), moderate 

engagement (15–20 points), and low engagement 

(9–14 points). 

Academic performance measure, the 

researcher developed an Academic Performance 

Measure appropriate for Grade 1 learners with 

special education needs. Unlike studies with 

older learners where academic performance can 

be measured through written tests with multiple 

item types, Grade 1 assessment required a more 

developmentally appropriate, orally 

administered, and multi-modal approach [15]. 

Thus, the academic performance measure 

consisted of three brief subtests assessing 

foundational skills in literacy (reading readiness) 

and numeracy (number sense), which are the core 

academic domains for Grade 1 under the 

Department of Education's Kindergarten to 

Grade 3 (K-3) curriculum. Two parallel forms 

were developed: Form A for the pretest and Form 

B for the posttest. Each form contained three 

subtests administered individually by the 

researcher or trained research assistant to both 

experimental and control groups at both time 
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points. The total administration time per learner 

was approximately 10–15 minutes per form. 

Subtest 1 measured letter recognition using 

five items. The learner was shown a card with 

uppercase and lowercase letters randomly 

arranged. For the pretest (Form A), letters 

included A, a, M, m, S, s, T, t, B, and b. For the 

posttest (Form B), equivalent but different letters 

were used (C, c, P, p, L, l, N, n, D, and d) of 

comparable frequency in the Filipino alphabet. 

The teacher pointed to each letter and asked, 

"What letter is this?" Each correctly identified 

letter received one point, for a maximum of 10 

points. The raw score was converted to a five-

point scale by dividing the number of correctly 

identified letters by two to maintain consistent 

weighting across subtests.  

Subtest 2 measured counting and number 

recognition (five items). The learner was asked to 

count objects in a picture (e.g., "How many 

apples do you see?") for three items (one point 

each) and to identify numerals presented on cards 

(e.g., "What number is this?") for two items (one 

point each). Objects counted were familiar items 

such as pencils, leaves, circles, or stars, and 

numerals tested were one through ten. The 

maximum score for this subtest was five points. 

Subtest 3 measured following two-step oral 

directions, originally with five items. The teacher 

gave a simple two-step direction, and the learner 

was asked to follow it. Examples included 

"Touch your nose, then raise your hand" and 

"Stand up, then clap your hands." Each correctly 

completed direction sequence received one point. 

Based on pilot test results, one item was removed 

because pilot learners found it confusing, 

reducing the subtest to four items. Consequently, 

the total Academic Performance score ranged 

from 0–14 points per form (5 points for letter 

recognition + 5 points for counting and number 

recognition + 4 points for following directions). 

Scores were interpreted as proficient (11–14 

points), approaching proficiency (7–10 points), 

and below proficiency (0–6 points).  

The academic performance measure was 

administered individually to each learner in a 

quiet area outside the classroom to minimize 

distractions. The researcher sat beside the learner, 

not across a table, to create a comfortable, low-

stakes environment. Each learner was told: "We 

are going to play some games with letters, 

numbers, and following instructions. There are 

no wrong answers. Just try your best." 

Peer buddy system fidelity checklist, to 

document the implementation of the peer buddy 

system intervention in the experimental group, 

the researcher also developed a Fidelity Checklist 

to be completed by classroom teachers on a 

weekly basis. Given that Grade 1 learners have 

shorter attention spans than older elementary 

learners, the fidelity checklist was adapted to be 

developmentally appropriate for Grade 1 

classroom routines. Six items made up the 

checklist: the peer buddy dyad pair sat close 

enough that they could reach each other with an 

arm while completing seatwork tasks; the peer 

buddy gave at least one prompt, encouragement, 

or modeling during the seatwork; the individual 

learner with learning difficulties engaged in their 

task for more than 50 percent of the time during 

seatwork; the peer buddy did not do the task for 

the learner (in other words, did not answer for 

them); the peer buddy communicated in a 

positive or neutral way without teasing or 

negative comments; and the dyad collaborated 

together for at least 10 minutes during the 

observation period. Every item was evaluated 

with one point for a "Yes," or a zero for "No." 

The total score could range 0–6 per week. 

Fidelity scoring of four or higher was considered 

successful. 

Validity and reliability, to ensure content 

validity, all three instruments were reviewed by a 

panel of experts consisting of two experienced 

Grade 1 teachers from non-participating schools 

in Pangasinan II Division (each with at least 10 

years of teaching experience), one master teacher 

specializing in early childhood and early grade 

education, one district supervisor, and one faculty 

expert from the Graduate School of the 

researcher's institution. Expert feedback focused 

on alignment of items with the operational 

definitions of task engagement and academic 

performance for Grade 1 learners; age-

appropriateness of language, sentence length, and 

vocabulary for six- to seven-year-olds; clarity of 

pictorial anchors for the three-point scale; 

cultural and contextual relevance of items for 

Filipino Grade 1 learners in rural Pangasinan; 

appropriateness of the three subtests as indicators 

of Grade 1 academic performance; and the 

developmental appropriateness of the peer buddy 

procedures for Grade 1 learners. 

A pilot test was conducted with 10 Grade 1 

learners with learning difficulties from a non-

participating school in a neighboring district (not 

part of Sison District) who shared similar 
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characteristics with the target participants. The 

pilot test also involved 10 peer buddies from the 

same school to test the feasibility of the 

intervention procedures with Grade 1 learners. 

Internal consistency was measured using 

Cronbach's alpha coefficient, with a minimum 

threshold of 0.70 considered acceptable. The 

pilot test yielded the following reliability 

coefficients: Task Engagement Scale (α=0.85), 

Academic Performance Measure Form A 

(α=0.83), Academic Performance Measure Form 

B (α=0.84), and Fidelity Checklist (α=0.79). 

These coefficients indicate good internal 

consistency across all instruments. The parallel 

forms of the Academic Performance Measure 

(Form A and Form B) were also tested for 

equivalence using the same pilot sample of 10 

learners, with a two-week interval between Form 

A and Form B administration to reduce memory 

effects. The correlation between Form A and 

Form B was r=0.81 (p-value<0.01), indicating 

acceptable parallel form reliability. Based on 

pilot test results, minor revisions were made, 

including simplifying the wording of two items 

on the Task Engagement Scale (changing "I 

check my work before giving it to my teacher" to 

"I look at my work again before I give it to my 

teacher"), clarifying one pictorial anchor by 

labeling the neutral face with the verbal label 

"Sometimes" or "Not sure," and reducing the 

number of following-directions items on the 

academic performance measure from five to four 

(one item was removed because pilot learners 

found it confusing). All scoring rubrics were 

adjusted accordingly. 

 

Data gathering procedure 

Data collection was conducted in three sequential 

stages: pretest, intervention (experimental group 

only), and posttest, across 28 public elementary 

schools in Sison District, Pangasinan II, 

Philippines. Prior to any data collection, the 

researcher secured all necessary permissions 

from the Schools Division Office of Pangasinan 

II, the Sison District Office, the school heads of 

the 28 participating schools, and the parents or 

guardians of all 112 participating Grade 1 

Learners with Special Educational Needs 

(LSENs). Child assent was also obtained directly 

from each learner using age-appropriate language 

and pictorial consent forms (e.g., a smiley face 

for "yes, I want to join" and a sad face for "no, I 

don't want to join"). 

Pretest stage, the pretest stage was conducted 

during the first week of the study, prior to any 

exposure to the peer buddy system intervention. 

All 112 participating Grade 1 LSENs across the 

28 schools were administered the Task 

Engagement Scale and the Academic 

Performance Measure (Form A) in two separate 

sessions to avoid fatigue. The Academic 

Performance Measure was administered first 

(approximately 10–15 minutes per learner, 

administered individually) because it was more 

cognitively demanding. The Task Engagement 

Scale was administered second (approximately 

10 minutes per small group of 2–3 learners, or 

individually for learners who required more 

support). Both sessions were conducted on 

separate days within the same week. 

Critically, the pretest was administered 

identically to LSENs in both the 14 experimental 

schools and the 14 control schools, as all 

participants had not yet been exposed to any 

intervention condition at this stage. For the 

Academic Performance Measure (Form A), each 

learner was assessed individually by the 

researcher or a trained research assistant in a 

quiet area within or adjacent to the classroom, 

seated beside the examiner to create a 

comfortable, low-stakes environment. The 

examiner introduced the activity as "games with 

letters, numbers, and following instructions" 

rather than as a "test." For the Letter Recognition 

subtest, the examiner showed a laminated card 

with 10 letters (uppercase and lowercase) and 

pointed to each letter, asking, "What letter is 

this?" For learners who did not respond, the 

examiner provided a second opportunity: "Do 

you know this letter? It's okay if you don't know." 

For the Counting and Number Recognition 

subtest, the examiner showed pictures of objects 

and asked, "How many [objects] do you see?" For 

numeral identification, the examiner showed a 

number card and asked, "What number is this?" 

For the Following Oral Directions subtest, the 

examiner gave simple two-step directions (e.g., 

"Touch your nose, then raise your hand") and 

observed whether the learner completed the 

sequence correctly. No hints or corrective 

feedback were provided, but encouragement was 

given (e.g., "Good job trying!"). 

For the task engagement scale, the examiner 

read a standardized script: "I want to know about 

how you feel when we do seatwork. There are no 

wrong answers. You can tell me what you really 

think." The examiner then read each of the nine 
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items aloud twice while showing a visual aid with 

the three faces (☺, 😐, ☹). For each item, 

learners circled the face on their individual 

answer sheet that best showed how they felt. For 

learners who had difficulty understanding, the 

examiner provided examples from classroom 

routines. All pretest scores were recorded and 

stored using unique learner identification 

numbers. 

Peer buddy system intervention 

(experimental group only), following the pretest, 

the peer buddy system intervention was 

implemented exclusively in the 14 schools 

randomly assigned to the experimental condition. 

The 14 control schools received no intervention 

and continued with their usual classroom 

instruction without any structured peer buddy 

system. The intervention was conducted in six 

weeks during a stable time period in the school 

year, when there were no examinations, breaks, 

or other special school activities. In the case of 

the experimental group, the peer buddy approach 

was used as a low-intensity classroom-based 

intervention that made use of the existing social 

closeness among students to give more 

naturalistic academic and emotional support. 

Before implementing the intervention, teachers 

of the classroom where the Grade 1 learners with 

LSENs were enrolled chose peer buddies based 

on the following criteria: (a) typically developing 

learner without any learning problems; (b) same 

section or class as the target learner; (c) can sit at 

an arm’s reach distance from the target learner; 

(d) displays adequate prosocial behaviors 

appropriate to Grade 1 learners (i.e., shares 

materials, obeys teacher instructions, patient with 

other children); (e) willing participant and gave 

their assent; and (f) got parental consent. The 

target learner was matched with a single peer 

buddy, creating a dyad, and peer buddies were 

not used for more than one target learner at any 

point in time. Peer buddies underwent a ten-

minute orientation conducted by their teacher 

from a script prepared by the researcher, covering 

the reason for being a buddy, three major 

behaviors (prompt, praise, model), things not to 

be done (such as no writing on the learner’s 

paper, no grabbing the pencil, no negative 

comments), a short demonstration using a 

volunteer, and a card taped on the buddy’s desk 

containing three images, that is, a child pointing 

to a paper (prompt), smiling child (praise), and a 

child working independently (model). The six-

week intervention took place during two 

particular classroom tasks each day: seatwork 

(ten to fifteen minutes) and review/practice 

sessions before quizzes or after lessons (five to 

ten minutes). 

Implementation fidelity was monitored 

weekly across the 14 experimental schools using 

the six-item Fidelity Checklist (range: 0–6; 

threshold: ≥4). Across the six-week intervention, 

the overall mean fidelity score was 5.21 

(SD=0.67), with school means ranging 4.33–

5.83. Weekly means remained stable: 5.07, 5.14, 

5.21, 5.29, 5.21, and 5.36 for Weeks 1 through 6, 

respectively. All 14 schools met the fidelity 

threshold. 

To ensure standardized monitoring across the 

14 experimental schools, the researcher provided 

all classroom teachers with a standardized script 

and a visual card (containing three images: 

prompt, praise, model) that was taped on each 

buddy's desk. During weekly visits to each 

experimental classroom, the researcher observed 

each dyad for five to ten minutes and used an 

observation form aligned with the six-item 

Fidelity Checklist to verify teacher-reported 

scores. The "10 minutes" specified in the fidelity 

item ("dyad collaborated together for at least 10 

minutes") was operationalized as the cumulative 

duration of collaborative interaction during the 

seatwork period, not necessarily a single 

continuous block, given the developmental 

attention span of Grade 1 learners. While inter-

rater agreement between the researcher and 

teachers was not formally calculated, the 

researcher's weekly observation visits served as a 

recalibration mechanism: when discrepancies 

between teacher-reported and researcher-

observed fidelity were noted, the researcher 

provided immediate feedback and reinforcement 

of the intervention procedures to the teacher. This 

ongoing recalibration helped maintain 

consistency across schools and over time, as 

reflected in the stable weekly fidelity scores 

(range 5.07–5.36) and the narrow range of school 

means (4.33–5.83). 

During these activities, peer buddies were 

instructed to check whether their buddy had 

started the task, prompt if not started or if stuck 

using simple phrases such as "Let's look at 

number one together" or "What comes next?", 

praise when their buddy completed an item or 

made a good effort by saying "Good job!" or 

"Nice work!", model by working on their own 

assignment at the same time, and get help from 

the teacher if their buddy remained stuck after 
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two prompts. Classroom teachers in the 

experimental schools were responsible for 

reminding peer buddies of their role at the start of 

each week using a two-minute reminder with the 

same three-picture card, and they completed the 

weekly Fidelity Checklist (six items) based on 

observations during seatwork periods.  

The investigator made a weekly visit to each 

experimental classroom, observing the dyads for 

five to ten minutes, responding to teachers’ 

questions, and offering help to the dyads having 

problems solving them. Teachers at the fourteen 

control schools were directed to maintain the 

normal routine of classroom activities without 

initiating any kind of structured peer buddy 

system, but without prohibiting them from 

engaging in any natural unstructured peer activity 

typical of Grade 1 learners. 

Posttest stage, the posttest stage was 

conducted during the week immediately 

following the conclusion of the six-week 

intervention (Week 7). All 112 Grade 1 LSENs 

who completed the pretest, both those in the 14 

experimental schools and those in the 14 control 

schools, were administered the posttest 

instruments. The posttest battery included the 

Academic Performance Measure (Form B, the 

parallel form) and the Task Engagement Scale 

(identical to the pretest). The same administration 

procedures used in the pretest stage were 

followed to ensure consistency and comparability 

of scores: individual administration of the 

Academic Performance Measure (10–15 minutes 

per learner) followed by small-group 

administration of the Task Engagement Scale 

(approximately 10 minutes per group).  

 

Data analysis procedure 

Data analysis was conducted using quantitative 

methods aligned with each RQ. All analyses were 

performed using the Statistical Package for the 

Social Sciences (SPSS) software (version 26) for 

descriptive statistics, independent samples t-tests, 

and paired samples t-tests, and SmartPLS 

(version 4.0) for the PLS-SEM mediation 

analysis. Prior to the main analyses, preliminary 

data screening was conducted to ensure that the 

data met the assumptions required for parametric 

statistical tests and for PLS-SEM estimation. 

Preliminary Data Screening, before 

conducting the main analyses, the researcher 

screened the data for missing values, univariate 

outliers, normality, linearity, and homogeneity of 

variances. Of the 112 Grade 1 learners with 

special educational needs who completed both 

pretest and posttest assessments across the 14 

experimental schools and 14 control schools, all 

112 cases (100 percent) had complete data on all 

variables. No missing values, thus, the final 

dataset had 112 complete cases, with 56 learners 

in the experimental group and 56 learners in the 

control group. Univariate outliers were identified 

by examining standardized scores (z-scores) for 

each key variable (pretest task engagement total 

score, posttest task engagement total score, 

pretest academic performance total score, 

posttest academic performance total score) 

separately for the experimental and control 

groups. Values beyond ±3.29 standard deviations 

from the mean are considered outliers. No 

outliers were detected for any of the key variables 

in either group. All scores fell within expected 

ranges (task engagement: 9—27; academic 

performance: 0—14).  

Normality of the data was assessed using 

skewness and kurtosis as well as the Shapiro-

Wilk test. For the paired samples t-tests (RQ3 for 

task engagement and RQ6 for academic 

performance), the assumption of normality 

applies to the difference scores between pretest 

and posttest within each group. The difference 

scores for task engagement and academic 

performance in both the experimental and control 

groups fell within acceptable ranges (|skewness| 

< 2.0, |kurtosis| < 2.0), and the Shapiro-Wilk test 

for the difference scores yielded p-values greater 

than 0.05 for both variables in both groups (task 

engagement difference: experimental group p-

value=0.11, control group p-value=0.14; 

academic performance difference: experimental 

group p-value =0.09, control group p-

value=0.13).  

For the independent samples t-tests (RQ2 for 

task engagement and RQ5 for academic 

performance), normality was assessed separately 

for the posttest scores of the experimental and 

control groups. The Shapiro-Wilk test for posttest 

task engagement and posttest academic 

performance in both groups yielded p-values 

greater than 0.05 (range 0.07–0.16), and 

skewness and kurtosis values fell within 

acceptable ranges (|skewness| < 2.0, |kurtosis| < 

2.0). Homogeneity of variances for the 

independent samples t-tests was assessed using 

Levene's test. Levene's test for posttest task 

engagement was not significant (p-value=0.23) 

and for posttest academic performance was also 
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not significant (p-value=0.31), indicating that the 

equal variances assumption was met.  

For the PLS-SEM mediation analysis (RQ7), 

normality of the indicator variables is not 

required because PLS-SEM is a non-parametric 

approach that does not assume multivariate 

normality [18]. PLS-SEM employs bootstrapping 

for inference, which is robust to violations of 

normality. All skewness and kurtosis values for 

the indicator variables (nine task engagement 

items at posttest, academic performance posttest 

total score) fell within acceptable ranges 

(|skewness| < 2.0, |kurtosis| < 7.0). Linearity for 

the PLS-SEM model was assessed by inspecting 

scatterplots of the relationships between the 

independent variable (group assignment: 

experimental versus control), the mediator 

(posttest task engagement), and the dependent 

variable (posttest academic performance). All 

scatterplots revealed linear relationships, with no 

evidence of curvilinear patterns. 

Multicollinearity among the predictor variables 

in the PLS-SEM model was assessed using the 

Variance Inflation Factor (VIF) for each indicator 

and construct. All VIF values were below 3.0 

(range 1.21–2.45), indicating that 

multicollinearity was not a concern. 

Descriptive statistics, to address RQ1 and 

RQ4, descriptive statistics were computed 

separately for the experimental and control 

groups at both time points. For each variable at 

each time point and for each group, the Mean 

(M), Standard Deviation (SD), minimum, 

maximum, and range were calculated. 

Additionally, frequency and percentage 

distributions were computed to classify learners 

into levels of task engagement (low: 9–14 points; 

moderate: 15–20 points; high: 21–27 points) and 

academic performance (below proficiency: 0–6 

points; approaching proficiency: 7–10 points; 

proficient: 11–14 points) based on the scoring 

rubrics described in the Research Instruments 

section. These descriptive statistics provided a 

clear picture of the sample's standing on both 

variables across the two groups prior to and 

following the intervention. 

Independent samples t-test, to address RQ2 

and RQ5, independent samples t-tests were 

conducted on the posttest scores of the 

experimental and control groups. The 

independent samples t-test is appropriate for 

comparing the means of two independent groups 

(experimental versus control) on a continuous 

outcome variable. Separate independent t-tests 

were conducted for posttest task engagement 

total scores and posttest academic performance 

total scores. For each t-test, Levene's test for 

equality of variances was reported, followed by 

the t-value, degrees of freedom (df=110), the p-

value (two-tailed), the mean difference between 

groups, the standard error of the difference, and 

the effect size measured by Cohen's d (calculated 

using the pooled standard deviation). Effect sizes 

were interpreted using Cohen's (1992) 

conventions: small (d=0.20), medium (d=0.50), 

and large (d=0.80). A statistically significant 

independent t-test (p-value< 0.05) with the 

experimental group showing higher posttest 

scores than the control group would support H1 

and H2.  

Paired samples t-test, to address RQ3 and 

RQ6 (significant difference in academic 

performance from pretest to posttest within each 

group), paired samples t-tests were conducted 

separately for the experimental group and the 

control group for each outcome variable. The 

paired samples t-test is appropriate for comparing 

two related means, in this case, the same learners 

measured at two time points (pretest and 

posttest). Separate paired t-tests were conducted 

for task engagement (total score, range 9–27) and 

academic performance (total score, range 0–14) 

within the experimental group and within the 

control group. For each t-test, the following 

statistics were reported: the mean difference 

between posttest and pretest scores, the standard 

deviation of the difference scores, the t-value, the 

degrees of freedom (df=n–1=55 for each group), 

the p-value (two-tailed), and the effect size 

measured by Cohen's d. Cohen's d was calculated 

as the mean difference divided by the pooled 

standard deviation of pretest and posttest scores. 

Effect sizes were interpreted using Cohen's 

(1992) conventions: small (d=0.20), medium 

(d=0.50), and large (d=0.80). A statistically 

significant paired t-test within the experimental 

group (p-value< 0.05) combined with a non-

significant paired t-test within the control group 

(p-value>0.05) would support H3 and H4. 

PLS-SEM mediation analysis, the primary 

analytical focus of this study was RQ7. This 

analysis also directly tested H5. 

Mediation model specification, for this study, 

the mediation model was specified as follows. 

The independent variable (X) was Peer Buddy 

System Intervention, operationalized as a dummy 

variable representing group assignment 

(1=experimental group, 0=control group). The 
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mediator variable (Me) was posttest Task 

Engagement, operationalized as a latent variable 

with three reflective indicators corresponding to 

the three sub-dimensions of the Task 

Engagement Scale: behavioral engagement 

(average of Items 1–3), emotional engagement 

(average of Items 4–6), and cognitive 

engagement (average of Items 7–9). Using item 

parceling (averaging items within each sub-

dimension) was appropriate for Grade 1 learners 

because individual item-level measurement can 

be noisy, and parceling reduces measurement 

error and improves model parsimony [21]. The 

dependent variable (Y) was posttest Academic 

Performance, operationalized as the total score 

(range 0–14). Pretest task engagement total score 

and pretest academic performance total score 

were included as control variables to isolate the 

variance attributable to the intervention by 

controlling for baseline differences between the 

experimental and control groups [16]. The 

inclusion of both a control group and pretest 

covariates in the mediation model provided a 

rigorous test of the indirect effect, as any 

observed differences between groups at posttest 

could be attributed to the intervention rather than 

to pre-existing differences 

The mediation model was specified by the 

following structural equations: 

 

(1) M_post = i₁ + aX + γ₁M_pre + e₁ 

(2) Y_post = i₂ + c'X + bM_post + γ₂Y_pre + e₂ 

 

Where: X represents group assignment 

(experimental= 1, control= 0); M_post is posttest 

task engagement (latent variable with three 

indicators); M_pre is pretest task engagement 

total score (control); Y_post is posttest academic 

performance total score; Y_pre is pretest 

academic performance total score (control); a is 

the effect of the intervention on task engagement 

(path a); b is the effect of task engagement on 

academic performance, controlling for the 

intervention (path b); c' is the direct effect of the 

intervention on academic performance, 

controlling for task engagement; and the indirect 

effect was computed as a×b. 

PLS-SEM Model Estimation, PLS-SEM is a 

variance-based structural equation modeling 

technique that was particularly appropriate for 

this study for three reasons. First, PLS-SEM does 

not assume multivariate normality, making it 

robust for intervention data that may violate 

normality assumptions common in educational 

research with small-to-medium samples [12]. 

Second, PLS-SEM is suitable for prediction-

oriented research aims, such as testing whether 

task engagement mediates the intervention's 

effect on academic performance. Third, PLS-

SEM handles latent variables well, allowing the 

researcher to model task engagement as a 

multidimensional construct with three sub-

dimensions (behavioral, emotional, cognitive) 

while accounting for measurement error. The 

PLS-SEM analysis was conducted using 

SmartPLS 4.0 software. The analysis followed 

the two-step approach recommended by Hair et 

al. [18]. First, the measurement model was 

assessed to evaluate the reliability and validity of 

the latent constructs. For the second-order task 

engagement construct measured by three sub-

dimensions (behavioral, emotional, cognitive 

engagement), a reflective measurement model 

was specified. The measurement model was 

assessed using the following criteria: (a) indicator 

loadings should exceed 0.70 (or at least 0.50 with 

acceptable composite reliability); (b) Composite 

Reliability (CR) should exceed 0.70 for internal 

consistency; (c) average variance extracted 

(AVE) should exceed 0.50 for convergent 

validity; and (d) the Fornell-Larcker criterion and 

Heterotrait-Monotrait (HTMT) ratios should 

support discriminant validity (HTMT<0.85). 

Second, the structural model was assessed to 

evaluate the hypothesized mediation relationship 

using the following criteria: (a) path coefficients 

(β) with their significance levels based on 

bootstrapped standard errors; (b) coefficient of 

determination (R²) for the endogenous constructs 

(task engagement and academic performance), 

representing the proportion of variance 

explained; (c) effect sizes (f²) for each path, 

interpreted as small (0.02), medium (0.15), or 

large (0.35); and (d) predictive relevance (Q²) 

using the blindfolding procedure, with Q²>0 

indicating predictive relevance. 

Bootstrapping for Inference on Indirect 

Effects, traditional approaches to testing 

mediation, such as the Sobel test, assume that the 

sampling distribution of the indirect effect (a×b) 

is normal. However, researchers have long 

recognized that indirect effects are rarely 

normally distributed, particularly in small to 

medium samples9. The product of two 

coefficients tends to be positively skewed, 

leading to inaccurate p-values and confidence 

intervals when the normality assumption is 

violated.  
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To overcome this limitation, this study used 

bootstrapping within the PLS-SEM framework to 

generate bias-corrected and accelerated (BCa) 

confidence intervals for the indirect effect. 

Bootstrapping is a non-parametric resampling 

technique that does not assume normality of the 

sampling distribution [22]. The bootstrap 

procedure within PLS-SEM consisted of the 

following steps: (a) the original sample of 112 

Grade 1 learners with special educational needs 

(56 experimental, 56 control) was treated as a 

pseudo-population; (b) 5000 bootstrap resamples 

were drawn with replacement from the original 

sample, each resample the same size as the 

original sample (n=112); (c) for each of the 5000 

resamples, the PLS-SEM model was estimated 

and the indirect effect (a×b) was computed; (d) 

the 5000 bootstrap estimates of the indirect effect 

were sorted from smallest to largest; and (e) the 

lower and upper bounds of the 95% confidence 

interval were taken as the 2.5th and 97.5th 

percentiles of the bootstrap distribution, adjusted 

using the bias-corrected and accelerated (BCa) 

method to correct for potential bias and 

skewness. 

Mediation was considered statistically 

significant if the 95% bootstrap confidence 

interval for the indirect effect did not contain 

zero. That is, if the entire interval lay above zero 

(indicating a positive indirect effect) or below 

zero (indicating a negative indirect effect), the 

indirect effect was statistically significant at 

α=0.05, supporting H5. In addition to the indirect 

effect, the following effects were reported from 

the PLS-SEM output: (a) the total effect 

(c=c'+ab), representing the total effect of the 

intervention on academic performance without 

controlling for the mediator; (b) the direct effect 

(c'), representing the effect of the intervention on 

academic performance after accounting for task 

engagement; (c) the ratio of the indirect effect to 

the total effect (ab/c), representing the proportion 

of the total effect that was mediated; and (d) the 

ratio of the indirect effect to the direct effect 

(ab/c'), representing the magnitude of the indirect 

effect relative to the direct effect. 

 

Ethical considerations 

The researcher recognizes that research with 

Grade 1 learners (ages six to seven) with learning 

difficulties requires the highest level of ethical 

sensitivity due to their status as vulnerable 

populations: they are young children, they have 

identified learning difficulties, and they attend 

school in a district where access to resources and 

specialized support may be limited. The ethical 

framework for this study was guided by the 

Philippine National Ethical Guidelines for Health 

and Health-Related Research [23] as applied to 

educational research, the DepEd Child Protection 

Policy (DepEd Order No. 40, s. 2012) [24], and 

the Data Privacy Act of 2012 (RA 10173) [25]. 

For the children in this study, consent was a 

family decision. Parents or legal guardians signed 

informed consent forms after receiving a 

complete explanation of the study's purpose, 

procedures, risks, and benefits. The Parent 

Information Sheet was written in simple Filipino 

(Tagalog) with large font, bullet points, and 

pictorial icons (e.g., a picture of two children 

sitting together to represent "peer buddy"). The 

researcher or a designated teacher read the 

information sheet aloud during a parent meeting 

at each school for parents who had limited 

literacy. Parents were given at least 48 hours to 

consider participation before being asked to sign 

consent forms. Parents were clearly informed that 

declining would not affect their child's grades, 

standing in school, or access to any services, and 

that they could withdraw their child at any time 

without consequence. 

Child assent was treated as equally binding as 

parental consent. Because Grade 1 learners are 

young (six to seven years old), the assent process 

used an age-appropriate pictorial assent 

form with simple language. The researcher 

showed each child a picture of two children 

sitting together (the peer buddy) and said: "We 

want to try having a buddy help you during 

seatwork. You will have a friend sitting next to 

you who will help you if you get stuck. You can 

say yes or no. If you say no, that's okay. If you 

say yes but change your mind later, just tell your 

teacher." Children indicated assent by circling a 

smiley face (☺) or dissent by circling a sad face 

(☹). If a child said no, the answer was no. No 

persuasion, no small rewards, no gentle coaxing. 

This principle was applied strictly: a child who 

appeared uncomfortable was offered a break; a 

child who asked to stop was allowed to stop. The 

researcher did not assume that silence or 

compliance meant agreement. Assent was 

sought continuously, not as a one-time event. 

Teachers were instructed to monitor dyads daily 

and to stop the intervention for any child who 

showed signs of distress (e.g., crying, 
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withdrawing, refusing to participate, saying "I 

don't want" or "Stop"). 

For peer buddies (typically developing Grade 

1 classmates who served as buddies), both 

parental consent and child assent were also 

obtained. Peer buddy families were informed that 

their child would not be delivering academic 

instruction but simply "being a helpful friend 

during seatwork" by sitting nearby, offering 

encouragement, and showing what to do. 

Families were told that their child could withdraw 

at any time without penalty and that their child's 

own grades would not be affected. No incentives 

were offered to peer buddies beyond verbal praise 

from the teacher (e.g., "Thank you for being a 

good buddy") to avoid undue influence. Peer 

buddies who appeared uncomfortable, unwilling, 

or distressed after the first week were quietly 

reassigned to non-buddy roles without penalty or 

explanation to classmates. A replacement peer 

buddy was identified for any target learner whose 

buddy withdrew. 

For Grade 1 teachers across 28 schools, 

written informed consent was obtained after a 

clear explanation that participation was 

voluntary, that declining would not affect their 

employment evaluation or performance rating, 

and that they could withdraw at any time without 

consequence. All teacher data (fidelity 

checklists) were reported in aggregate; no 

individual teacher or school was identifiable in 

any published report. The researcher took 

seriously the possibility that teachers might feel 

scrutinized in their own classrooms, a space often 

regarded as professionally sacrosanct. To 

minimize this, the researcher emphasized that 

fidelity data were for intervention documentation 

only, not for teacher evaluation, and that low 

fidelity would be addressed through researcher 

support and retraining, not through 

administrative reporting. 

Regarding risks and benefits, this study 

involved no experimental manipulation that 

would deny any learner access to instruction, no 

deprivation of services, and no deception. For 

Grade 1 learners with learning difficulties, the 

primary risk was the possibility of social 

discomfort or distress if peer buddy interactions 

were experienced as unwanted, intrusive, or if the 

buddy was unkind. To minimize this, teachers 

were instructed to monitor dyads closely during 

the first week and to separate any dyad where the 

target learner showed signs of distress (e.g., 

turning away, refusing to respond, expressing 

frustration, crying, or saying "Stop"). Teachers 

were also instructed to check in with each target 

learner individually at the end of the first week: 

"How is your buddy? Do you like having a 

buddy?" If a learner said no, the buddy was 

reassigned, and the learner continued without a 

buddy (data still included in analysis as intent-to-

treat). No learner was forced to have a buddy. 

For peer buddies, the primary risk was 

potential frustration or confusion if the target 

learner did not respond as expected or did not 

improve. Teachers were instructed to reassure 

buddies: "Sometimes it takes time for a buddy to 

get used to help. You are doing a good job just by 

trying." Buddies were allowed to take breaks if 

needed, and teachers were instructed never to 

punish a buddy for being unable to help. 

All data were anonymized. Learners received 

unique codes (e.g., SIS_LD_01 to SIS_LD_112, 

where SIS=Sison District). Peer buddies received 

separate codes (e.g., SIS_BUDDY_01). Teachers 

received separate codes (e.g., SIS_TCH_01 to 

SIS_TCH_28). The master list linking codes to 

names (for learners) and to classrooms (for 

teachers) was stored in a locked filing cabinet in 

the researcher's home office, accessible only to 

the researcher. Data files on the researcher's 

password-protected computer were encrypted 

using AES-256 encryption. Hard copies of 

consent forms, assent forms, and answer sheets 

were stored separately from coded data files. The 

researcher will destroy all hard copies and delete 

all electronic files three years after the 

completion of the study, in accordance with 

standard data retention policies. 

The researcher also recognizes that in a small, 

rural district like Sison District, anonymity can 

be fragile. Readers familiar with the district 

might infer which schools participated or which 

teachers were involved. The researcher mitigated 

this by: (a) reporting all data in aggregate (means 

for the full sample of 112 learners, not 

disaggregated by school or teacher); (b) avoiding 

any identifying descriptors that could pinpoint a 

particular classroom, teacher, or learner; (c) not 

reporting any individual-level data or case 

studies; and (d) aggregating fidelity data across 

all 28 schools rather than reporting school-level 

or teacher-level fidelity scores. 

The study was conducted in accordance with 

the Philippine Data Privacy Act of 2012 (RA 

10173), ensuring that all personal information 

was collected, processed, and stored in 

compliance with legal requirements for data 
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protection. No data were transferred outside the 

Philippines. No data were shared with third 

parties. All research personnel (the researcher 

and one trained research assistant) completed the 

mandatory Data Privacy orientation for 

researchers handling sensitive personal 

information. 

This study offered no financial 

compensation to any participant (learners, 

parents, buddies, teachers, or schools) to avoid 

undue influence. The primary benefit of 

participation was access to the peer buddy system 

intervention, which the researcher hypothesized 

would improve task engagement and academic 

performance.  

Any participant (learner, parent withdrawing 

their child, peer buddy, teacher, or school) could 

withdraw from the study at any time without 

penalty, without explanation, and without 

consequences. In the case of a learner 

withdrawing, the peer buddy was reassigned to 

non-buddy duties, and no replacement learner 

was recruited (to avoid pressuring the 

withdrawing learner).  

 

Limitation 

A limitation of this study is the reliance on 

school-based classifications rather than verified 

clinical diagnoses for disability identification. As 

such, the sample represents a heterogeneous mix 

of special educational needs, and the extent to 

which findings generalize across specific 

disability categories (e.g., specific learning 

disability, intellectual disability, autism spectrum 

disorder) remains unknown. Additionally, while 

peer buddies were selected based on prosocial 

criteria (e.g., displays adequate prosocial 

behaviors, patient with other children), the study 

did not systematically measure or control for 

individual buddy characteristics such as warmth, 

communication style, or social competence. 

Thus, it is possible that the observed intervention 

effects were influenced, in part, by the social 

qualities of specific peer buddies rather than the 

peer buddy system itself. The study's design, 

which assigned one buddy per target learner 

without counterbalancing or rotating buddies, 

precludes the isolation of buddy-specific effects 

from the intervention's systemic effects. Future 

research should examine potential differential 

responses to the peer buddy system across 

disability types and investigate whether specific 

buddy characteristics (e.g., empathy, patience, 

communication skills) moderate the 

intervention's effectiveness. Future research 

should examine potential differential responses 

to the peer buddy system across disability types. 

 
RESULT AND DISCUSSION 

The results are organized according to the seven 

RQs. 

 

Level of task engagement 

RQ1 aimed to describe the level of task 

engagement among Grade 1 learners with special 

educational needs in the experimental and control 

groups at pretest and posttest. Task engagement 

was measured using the Task Engagement Scale 

for Grade 1 (TES-G1), a nine-item scale with a 

three-point pictorial Likert scale (☺=3, 😐=2, 

☹=1). Total scores ranged from 9–27, 

interpreted as high engagement (21–27 points), 

moderate engagement (15–20 points), or low 

engagement (9–14 points). 

Table 2. Task engagement levels – experimental vs. control groups 

Score range Interpretation 
Experimental group: f (%) Control group: f (%) 
Pretest Posttest Pretest Posttest 

21–27 High  5 (8.9%) 48 (85.7%) 3 (5.4%) 16 (28.6%) 

15–20 Moderate  25 (44.6%) 8 (14.3%) 27 (48.2%) 24 (42.9%) 

9–14 Low 26 (46.4%) 0 (0.0%) 26 (46.4%) 16 (28.6%) 

 

As shown in Table 2, the pretest distributions 

for the experimental and control groups were 

essentially similar as there are only small chance 

differences that may be attributed to random 

assignment in this study. The experimental group 

had 5 learners (8.9%) in the high engagement 

category, 25 (44.6%) in moderate engagement, 

and 26 (46.4%) in low engagement. The control 

group had 3 learners (5.4%) in high engagement, 

27 (48.2%) in moderate engagement, and 26 

(46.4%) in low engagement.  

This baseline pattern is concerning but not 

surprising. For a Grade 1 learner with special 

education needs, the classroom can be a 

demanding environment. Tasks that require 

sustained attention, effort, and persistence, such 
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as writing letters or following along during a 

lesson, may feel overwhelming when 

foundational skills are not yet secure. The 

near-equal split between low and moderate 

engagement (approximately 46% each) suggests 

that while some learners were able to maintain 

basic participation, roughly half of the sample 

struggled even to do so. The very small 

percentage of learners with high engagement 

(8.9% in the experimental group, 5.4% in the 

control group) indicates that genuine, sustained 

task engagement, where a child not only 

participates but does so with effort and positive 

affect, is relatively rare among Grade 1 learners 

with special educational needs without targeted 

support. These findings align with the broader 

literature, as Darnon et al. [26] noted that learners 

with academic difficulties are disproportionately 

represented among the disengaged because 

repeated experiences of failure erode the 

behavioral and emotional resources needed for 

sustained engagement. 

The posttest results, however, show a 

markedly different pattern between the two 

groups. The experimental group, which received 

the six-week peer buddy system intervention, 

showed dramatic improvement. In here, 48 

learners (85.7%) moved into the high 

engagement category, 8 learners (14.3%) 

remained in moderate engagement, and no 

learner (0%) remained in low engagement. In 

contrast, the control group, which continued with 

usual classroom instruction without any 

structured peer buddy system, showed much 

smaller changes: 16 learners (28.6%) reached 

high engagement, 24 learners (42.9%) remained 

in moderate engagement, and 16 learners (28.6%) 

remained in low engagement. While the control 

group did show some improvement from pretest 

to posttest (likely due to maturation and regular 

classroom instruction), the magnitude of 

improvement was substantially smaller than in 

the experimental group. 

What accounts for this substantial difference 

between groups? The peer buddy system 

intervention was designed specifically to target 

the mechanisms of engagement described in 

engagement theory [19]. First, behavioral 

engagement was supported by the buddy's 

physical proximity and prompting. When a Grade 

1 learner stopped working, the buddy was trained 

to say, "Let's look at number one together." This 

simple prompt acted as a behavioral nudge, 

redirecting attention back to the task. Second, 

emotional engagement was supported by the 

buddy's encouragement and praise ("Good job!" 

"Nice work!"). For a six- or seven-year-old who 

may have experienced more failure than success 

in academic tasks, peer praise carries particular 

weight because it comes from a social equal 

rather than an authority figure. Third, cognitive 

engagement, which is the most challenging 

dimension to support in struggling learners, was 

addressed through the buddy's modeling 

behavior. By working on their own assignment 

simultaneously, the buddy demonstrated what 

on-task behavior looks like, providing a concrete 

model that young learners with learning 

difficulties can imitate. The control group, 

lacking these supports, relied solely on the 

regular classroom environment, which in 

under-resourced Philippine public schools 

typically offers limited individualized attention 

to learners with special educational needs. 

Table 3. Task engagement sub-dimensions – experimental vs. control groups 

Dimension Group 
Pretest→Posttest: f (%) 

Low (3-5) Moderate (6-8) High (9-12) 

Behavioral Engagement EG 16(28.6)→0(0.0) 30(53.6)→12(21.4) 10(17.9)→44(78.6) 

 CG 17(30.4)→10(17.9) 31(55.4)→28(50.0) 8(14.3)→18(32.1) 

Emotional Engagement EG 13(23.2)→0(0.0) 28(50.0)→10(17.9) 15(26.8)→46(82.1) 

 CG 14(25.0)→8(14.3) 29(51.8)→26(46.4) 13(23.2)→22(39.3) 

Cognitive Engagement EG 24(42.9)→2(3.6) 25(44.6)→26(46.4) 7(12.5)→28(50.0) 

 CG 24(42.9)→14(25.0) 25(44.6)→28(50.0) 7(12.5)→14(25.0) 

 

Table 3 presents the disaggregated data for 

the three dimensions of task engagement. At 

pretest, the distributions across dimensions 

showed small differences between groups, 

consistent with the slightly higher overall task 

engagement in the experimental group reported 

in Table 2. A consistent pattern emerged where 

cognitive engagement was the weakest 

dimension for Grade 1 learners with special 

educational needs. Nearly half of the sample (48 

learners, 42.9%) scored in the low range for 

cognitive engagement, and only 7 learners per 
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group (12.5%) scored in the high range. For 

behavioral engagement, the experimental group 

had 16 low (28.6%), 30 moderate (53.6%), and 

10 high (17.9%); the control group had 17 low 

(30.4%), 31 moderate (55.4%), and 8 high 

(14.3%). Emotional engagement was the 

strongest dimension at pretest where the 

experimental group had 13 low (23.2%), 28 

moderate (50.0%), and 15 high (26.8%); the 

control group had 14 low (25.0%), 29 moderate 

(51.8%), and 13 high (23.2%). 

The statistical results make developmental 

sense in such a way that for a six-year-old with 

learning difficulties, feeling positively about 

school tasks (emotional engagement) and 

participating in those tasks (behavioral 

engagement) are less cognitively demanding than 

thinking strategically about how to complete a 

task when stuck (cognitive engagement). Items in 

the cognitive engagement dimension included 

"When I don't understand, I ask for help," "I try 

again when I make a mistake," and "I look at my 

work again before I give it to my teacher." These 

behaviors require self-monitoring, 

metacognition, and help-seeking, which are skills 

that are still emerging in typically developing 

Grade 1 learners and are even more delayed in 

learners with learning difficulties. As McGeown 

and Smith [27] argued in their study of reading 

engagement, cognitive engagement is often the 

weakest dimension among struggling learners 

precisely because it demands the expectation that 

comprehension (or task completion) is possible, 

an expectation that repeated failure erodes. 

Note that the posttest results show substantial 

differences between the experimental and control 

groups across all three dimensions. For instance, 

behavioral engagement high category increased 

from 17.9–78.6%; emotional engagement high 

category increased from 26.8–82.1%; and 

cognitive engagement high category increased 

from 12.5–50.0%. The control group also showed 

some improvement but to a much lesser degree: 

behavioral engagement high category increased 

from 14.3–32.1%; emotional engagement high 

category increased from 23.2–39.3%; and 

cognitive engagement high category increased 

from 12.5–25.0%. The most consequential 

difference may be in cognitive engagement. In 

the experimental group, 50.0% of learners 

reached high cognitive engagement at posttest, 

compared to only 25.0% in the control group. 

Moreover, only 3.6% of experimental group 

learners remained in low cognitive engagement, 

compared to 25.0% in the control group. 

Looking at this dimension-level analysis 

alone, the peer buddy system appears to have 

been particularly effective for behavioral 

engagement, which is the most observable and 

directly targeted dimension of the intervention. 

The buddy's role was explicitly behavioral: sit 

nearby, check if the buddy has started, prompt if 

not, praise if completed. After six weeks of daily 

repetition of these routines, behavioral 

engagement became habitual for learners in the 

experimental group. The control group, lacking 

these structured supports, showed only modest 

improvements that can be attributed to normal 

maturation and regular classroom instruction. 

Such results are in line with research about 

self-regulation in early childhood special 

education, which puts forth the idea that early age 

learners with special educational needs have 

problems with behavioral and emotional self-

regulation that forms the basis for academic 

engagement [28]. The peer buddy system acted 

as an external regulatory framework, which 

provided the prompts and modeling that was 

internalized in the learners' self-regulatory 

behavior. To be specific, the remarkable progress 

in behavioral engagement (17.9–78.6% high 

category) is in accordance with what 

developmental theorists consider as the transition 

from other-regulation to self-regulation [29]. In 

the current study, the buddy's prompts (e.g. "Let's 

look at number one together") served as external 

prompts and were later internalized as self-

prompts of the learner.  

These findings are consistent with 

Vygotsky's sociocultural theory, particularly the 

concept of the Zone of Proximal Development 

(ZPD) [30]. The peer buddy functions as a "more 

knowledgeable other" who provides scaffolding 

within the learner's ZPD. The critical insight from 

the engagement data is that the buddy did not 

need to be a tutor or an expert. The buddy simply 

needed to be present, attentive, and encouraging. 

For a Grade 1 learner with learning difficulties, 

the presence of a supportive peer who models on-

task behavior and offers simple prompts was 

sufficient to move the learner from low to 

moderate engagement, and from moderate to high 

engagement. 

While the positive results could be 

interpreted as associated with the intervention, 

there are alternative explanations that also 

warrant consideration. First, there is the issue of 
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the Hawthorne effect where the frequent visits 

from the researcher might have impacted both the 

teachers and the learners, thus leading to positive 

results. More so, the substantial improvement in 

the performance of the control group might show 

that maturation and instruction were instrumental 

in achieving the results. Another important 

consideration as well is the inability to measure 

the characteristics of peer buddies, which means 

that the effects may not just directly attributable 

from the intervention but also from the 

characteristics of the buddy. Future research 

should employ designs that isolate the 

intervention effect from observation-related 

biases and incorporate behavioral observation 

measures alongside self-reports. 

 

H1: Significant difference in task engagement 

between groups at posttest 

While the descriptive results reveal apparent 

improvements from pretest to posttest and 

differences between the experimental and control 

groups, further evidence was sought to determine 

whether these differences are statistically 

significant. To test H1, an independent samples t-

test was conducted on posttest task engagement 

scores. 

As can be gleaned from Table 4, the 

experimental group (M=23.41, SD=2.42) scored 

substantially higher on posttest task engagement 

than the control group (M=18.93, SD=3.61). This 

difference was statistically significant, 

t(110)=7.68, p-value<0.001. The effect size was 

very large, with Cohen's d=1.45.  

 

Table 4. Independent samples t-test results for posttest task engagement 

Group N M SD t df p-value Cohen's d 

EG 56 23.41 2.42 7.68 110 <0.001 1.45 

CG 56 18.93 3.61 

 

An effect size of d=1.45 is exceptionally 

large in educational intervention research. For 

context, Hattie [31] found that the average effect 

size for educational interventions is d=0.40, with 

d=0.70 considered a large effect. The effect size 

observed here is more than twice the 

conventional threshold for "large." The 

researcher interprets this sizable difference to be 

partly attributable to the low baseline 

engagement levels of the participants (see Table 

2), which provided considerable room for 

improvement, as well as to the salience of the 

peer buddy system for young learners, which 

might have influenced self-reported responses. 

Nevertheless, the results clearly support H1. 

The researcher would also like to stress that 

the difference between groups is not only 

statistically significant but also practically 

meaningful. The experimental group's mean 

score of 23.41 falls within the high engagement 

range (21–27 points), meaning the average 

learner in the experimental group reported being 

engaged "always" (smiling face ☺) on most 

items. In contrast, the control group's mean score 

of 18.93 falls within the moderate engagement 

range (15–20 points), meaning the average 

learner in the control group reported being 

engaged "sometimes" (neutral face 😐) on most 

items. This difference of 4.48 points on a 9-to-27 

scale represents a meaningful shift in learners' 

self-reported engagement with academic tasks. 

 

H3: Significant difference in task engagement 

from pretest to posttest within each group 

RQ3 asked whether there is a significant 

difference in task engagement from pretest to 

posttest within each group. Paired samples t-tests 

were conducted separately for the experimental 

group and the control group to test H3. 

 

Table 5. Paired samples t-test results for task engagement within groups 

Group Time point M SD Mean difference t df p-value Cohen's d 

Experimental Pretest 16.04 3.87 7.37 18.95 55 < .001 1.90 

 Posttest 23.41 2.42 

Control Pretest 16.04 3.87 2.89 8.46 55 < .001 0.67 

 Posttest 18.93 3.61 

 

It is clear from Table 5 that the experimental 

group showed a large and statistically significant 

increase in task engagement from pretest 

(M=16.04, SD=3.87) to posttest (M=23.41, 
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SD=2.42), with a mean difference of 7.37 points, 

t(55)=18.95, p-value<0.001, d=1.90. This very 

large effect size (d=1.90) indicates that the peer 

buddy system intervention had a substantial 

impact on task engagement for learners in the 

experimental group. 

The control group also showed a statistically 

significant increase in task engagement from 

pretest (M=16.04, SD=3.87) to posttest 

(M=18.93, SD=3.61), with a mean difference of 

2.89 points, t(55)=8.46, p-value<0.001, d=0.67. 

However, the effect size for the control group 

(d=0.67) is substantially smaller than the effect 

size for the experimental group (d=1.90). Using 

Cohen's (1992) conventions, d=0.67 is a medium 

to large effect, while d=1.90 is a very large effect. 

The finding that the control group showed a 

statistically significant increase from pretest to 

posttest is important and should not be 

overlooked. Learners in the control group, who 

received no peer buddy system intervention, still 

showed improvement over the six-week period. 

This is expected due to normal maturation, 

continued exposure to classroom instruction, and 

potential testing effects (familiarity with the 

assessment instruments). However, the critical 

comparison is the magnitude of the difference: 

the experimental group improved nearly three 

times as much as the control group (7.37 points 

vs. 2.89 points). Moreover, the control group's 

mean posttest score of 18.93 remained in the 

moderate engagement range, while the 

experimental group's mean score of 23.41 

reached the high engagement range. These results 

support H3, that the experimental group shows a 

significant increase in task engagement from 

pretest to posttest, with a very large effect size, 

while the control group shows a smaller but still 

significant increase that can be attributed to 

maturation and regular instruction. 

 

Academic performance levels before and after 

the intervention 

RQ4 aimed to describe the level of academic 

performance among Grade 1 learners with special 

educational needs in the experimental and control 

groups at pretest and posttest. Academic 

performance was measured using the Academic 

Performance Measure for Grade 1 (APM-G1), 

which consists of three subtests: Letter 

Recognition (converted to 5 points), Counting 

and Number Recognition (5 points), and 

Following Two-Step Oral Directions (4 points). 

Total scores ranged from 0–14, interpreted as 

proficient (11–14 points), approaching 

proficiency (7–10 points), or below proficiency 

(0–6 points). 

 

Table 6. Academic performance levels – experimental vs. control groups (N=112) 

Assessment Score range Interpretation EG, f (%) CG, f (%) 

Pretest 11–14 Proficient 0 (0.0) 0 (0.0) 

 7–10 Approaching Proficiency 8 (14.3) 10 (17.9) 

 0–6 Below Proficiency 48 (85.7) 46 (82.1) 

Posttest 11–14 Proficient 28 (50.0) 8 (14.3) 

 7–10 Approaching Proficiency 24 (42.9) 30 (42.9) 

 0–6 Below Proficiency 4 (7.1) 18 (32.1) 

 

As shown in Table 6, baseline equivalence 

has been established when it comes to academic 

performance as the pretest academic performance 

distributions for the experimental and control 

groups were similar, with small chance 

differences owing to random assignment. 

The pretest academic performance of Grade 1 

learners with special educational needs was 

overwhelmingly in the below proficiency range. 

A striking 48 out of 56 learners (85.7%) in the 

experimental group and 46 out of 56 learners 

(82.1%) in the control group scored between 0 

and 6 points, indicating that they could not 

reliably recognize letters, count objects, or follow 

two-step oral directions.  

Only 8 learners (14.3%) in the experimental 

group and 10 learners (17.9%) in the control 

group reached approaching proficiency (7–10 

points), and no learner (0%) in either group 

scored in the proficient range (11–14 points). 

What this baseline confirms is that the 

sampling procedure successfully identified 

learners with genuine learning difficulties. These 

are not simply learners who are slightly behind 

their peers; they are learners who have not yet 

acquired the most basic academic building 

blocks.  

The finding also reflects the broader crisis in 

foundational literacy and numeracy documented 

in the Philippine education system. The Second 
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Congressional Commission on Education 

reported that many Grade 2 and Grade 3 learners 

in the Philippines cannot read grade-level texts 

with comprehension [6].  

The present data suggest that the problem 

begins even earlier in that a substantial proportion 

of Grade 1 learners cannot recognize letters or 

count objects reliably, even after formal reading 

and mathematics instruction has begun. 

It is important to note, however, that the 

posttest results show a marked difference 

between the experimental and control groups. 

The experimental group showed dramatic 

improvement where the percentage of learners in 

the below proficiency category dropped 

from 85.7–7.1% (48–4 learners).  

Meanwhile, the approaching proficiency 

category increased from 14.3–42.9% (8–

24 learners), and the proficient category, which 

was zero at pretest, increased to 50.0% (28 

learners). 

In contrast, the control group showed more 

modest improvement in that the below 

proficiency category dropped from 82.1–

32.1% (46–18 learners), the approaching 

proficiency category increased from 17.9–

53.6% (10–30 learners), and the proficient 

category increased from 0–14.3% (8 learners).  

The difference between groups at posttest is 

substantial: 50.0% of the experimental group 

reached proficiency compared to only 14.3% of 

the control group. 

 

Table 7. Academic performance subtest scores – experimental vs. control groups (N=112) 

Subtest 
Max 

Points 

EG, M (SD) CG, M (SD) 

Pretest Posttest Pretest Posttest 

Letter Recognition (converted) 5 1.79 (1.42) 4.21 (0.96) 1.92 (1.42) 3.16 (1.34) 

Counting & Number Recognition 5 2.13 (1.35) 4.36 (0.88) 2.29 (1.35) 3.54 (1.19) 

Following Oral Directions 4 1.57 (1.18) 3.54 (0.76) 1.69 (1.18) 2.88 (1.02) 

Total Academic Performance 14 5.49 (2.68) 12.11 (1.89) 5.90 (2.68) 9.58 (2.71) 

Mean Difference (Posttest – Pretest)  +6.62  +3.68  

 

Table 7 presents the results when it comes to 

subtests under academic performance. It can be 

gathered from the table that Letter Recognition 

showed the largest absolute gain for the 

experimental group, increasing from 1.79–4.21 

out of 5, a gain of 2.42 points. This may be 

explained by the fact that as the peer buddy 

system keeps learners on task during seatwork, it 

effectively increased the amount of time learners 

spent looking at letters, tracing letters, and 

writing letters. Note that the control group also 

improved on Letter Recognition (from 1.92–

3.16), but the gain was smaller (1.24 points), 

likely due to regular classroom instruction 

without the added support of peer buddies. 

Counting and Number Recognition also 

showed substantial improvement for the 

experimental group (+2.23 points, 2.13–4.36 out 

of 5). Similar to letter recognition, counting and 

number recognition benefit from increased time 

on task. The control group improved 

by 1.25 points (from 2.29–3.54). 

Meanwhile, Oral Directions showed the 

smallest absolute gain for both groups, but the 

experimental group still outperformed the control 

group. The experimental group increased 1.57–

3.54 (+1.97 points), while the control group 

increased from 1.69–2.88 (+1.19 points). The 

ability to follow two-step oral directions, such as 

"Touch your nose, then raise your hand," is a 

foundational classroom readiness skill that 

predicts academic engagement and performance 

in early primary grades. Notably, this subtest 

does not directly involve the peer buddy, because 

oral directions are typically given by the teacher 

to the whole class. However, the improvement on 

this subtest suggests that the peer buddy system 

may have indirect effects on attention and 

compliance that generalize beyond the specific 

context of buddy-supported seatwork. A learner 

who becomes more engaged during seatwork 

may also become more attentive to teacher 

directions. 

These findings can be explained by the 

engagement-mediated model proposed by Wong 

et al. [32], which posits that interventions 

influence academic outcomes primarily through 

their effects on students' active, effortful 

participation in learning activities. The peer 

buddy system did not directly teach letter 

recognition, counting, or following directions. 

The intervention did not include phonics 

instruction, number sense activities, or listening 

comprehension drills. What the intervention did 

was keep learners engaged. And increased 

engagement, over time, led to increased learning.  
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H2: Significant difference in academic 

performance between groups at posttest 

RQ5 asked whether there is a significant 

difference in academic performance between the 

experimental and control groups at posttest. An 

independent samples t-test was conducted on 

posttest academic performance scores to test H2. 

While the earlier table has shown 

improvements in the pretest-posttest comparison, 

further statistical evidence supports the notion 

that peer buddy system as an intervention is 

effective as shown in the independent sample t-

test conducted between the posttest academic 

performance of the learners. As shown in Table 

8, the experimental group (M=12.11, SD=1.89) 

scored substantially higher on posttest academic 

performance than the control group (M=9.58, 

SD=2.71). This difference was statistically 

significant, t(110)=5.69, p-value<0.001. The 

effect size was large, with Cohen's d=1.07. These 

results support H2: learners in the experimental 

group showed significantly higher posttest 

academic performance than learners in the 

control group. 

Table 8. Independent samples t-test results for posttest academic performance 

Group n M SD t df p-value Cohen's d 

EG 56 12.11 1.89 5.69 110 <0.001 1.07 

CG 56 9.58 2.71 

 

Important to understand in the results is that 

the experimental group's mean score of 12.11 

falls within the proficient range (11–14 points), 

meaning the average learner in the experimental 

group had mastered foundational literacy and 

numeracy skills after six weeks of the peer buddy 

system intervention. In contrast, the control 

group's mean score of 9.58 falls within the 

approaching proficiency range (7–10 points), 

meaning the average learner in the control group 

was still developing these foundational skills. 

This difference of 2.53 points on a 0–14 scale 

represents a meaningful difference in academic 

achievement: learners in the experimental group 

were, on average, proficient, while learners in the 

control group were only approaching proficiency. 

 

H4: Significant difference in academic 

performance from pretest to posttest within 

each group 

RQ6 asked whether there is a significant 

difference in academic performance from pretest 

to posttest within each group. Paired samples t-

tests were conducted separately for the 

experimental group and the control group to test 

H4. 

Table 9. Paired samples t-test results for academic performance within groups 

Group Time Point M SD Mean Diff t df p Cohen's d 

Experimental Pretest 5.70 2.68 6.41 18.95 55 < .001 1.90 

 Posttest 12.11 1.89 

Control Pretest 5.70 2.68 3.88 12.84 55 < .001 1.22 

 Posttest 9.58 2.71 

Based on the paired samples t-test conducted 

within groups as shown in Table 9, the 

experimental group showed a large and 

statistically significant increase in academic 

performance from pretest (M=5.70, SD=2.68) to 

posttest (M=12.11, SD=1.89), with a mean 

difference of 6.41 points, t(55)=18.95, p-

value<0.001, d=1.90. This very large effect size 

indicates that the peer buddy system intervention 

had a substantial impact on academic 

performance for learners in the experimental 

group. 

The control group also showed a statistically 

significant increase in academic performance 

from pretest (M=5.70, SD=2.68) to posttest 

(M=9.58, SD=2.71), with a mean difference of 

3.88 points, t(55)=12.84, p-value<0.001, d=1.22. 

Like task engagement, the control group showed 

improvement over time, which is expected due to 

normal maturation and continued exposure to 

classroom instruction. What should be 

emphasized, though, is the magnitude of the 

difference where the experimental group 

improved by 6.41 points, while the control group 

improved by 3.88 points. The experimental 

group's gain was 65% larger than the control 

group's gain. Moreover, the control group's mean 

posttest score of 9.58 remained in the 

approaching proficiency range, while the 

experimental group's mean score of 12.11 
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reached the proficient range. These results 

support H4: the experimental group shows a 

significant increase in academic performance 

from pretest to posttest, with a very large effect 

size, while the control group shows a smaller but 

still significant increase that can be attributed to 

maturation and regular instruction. 

 

H5: PLS-SEM analysis with task engagement 

as a mediator 

The primary analytical focus of this study 

concerns whether task engagement mediate the 

relationship between the peer buddy system 

intervention and academic performance among 

Grade 1 learners with special educational needs, 

as tested using PLS-SEM with bootstrapped 

confidence intervals. This analysis also directly 

tested H5. 

In order to address this, a mediation model 

was specified and estimated using Partial Least 

Squares Structural Equation Modeling (PLS-

SEM) in SmartPLS 4.0. PLS-SEM is a variance-

based structural equation modeling technique 

that is particularly appropriate for this study for 

three reasons: (1) it does not assume multivariate 

normality, making it robust for intervention data; 

(2) it is suitable for prediction-oriented research 

aims; and (3) it provides superior estimation of 

indirect effects with bootstrapped confidence 

intervals compared to traditional regression-

based approaches [18]. 

 

Mediation model specification 

The mediation model was specified as follows. 

The independent variable (X) was Peer Buddy 

System Intervention, operationalized as a dummy 

variable representing group assignment (1= 

experimental group, 0= control group). The 

mediator variable (Me) was posttest Task 

Engagement, operationalized as a latent variable 

with three reflective indicators corresponding to 

the three sub-dimensions of the Task 

Engagement Scale: behavioral engagement 

(average of Items 1–3), emotional engagement 

(average of Items 4–6), and cognitive 

engagement (average of Items 7–9). Using item 

parceling (averaging items within each sub-

dimension) was appropriate for Grade 1 learners 

because individual item-level measurement can 

be noisy, and parceling reduces measurement 

error and improves model parsimony [27]. The 

dependent variable (Y) was posttest Academic 

Performance, operationalized as the total score 

(range 0–14). Pretest task engagement total score 

and pretest academic performance total score 

were included as control variables to isolate the 

variance attributable to the intervention by 

controlling for baseline differences between the 

experimental and control groups. The inclusion 

of both a control group (represented by the 

dummy variable) and pretest covariates in the 

mediation model provided a rigorous test of the 

indirect effect, as any observed differences 

between groups at posttest could be attributed to 

the intervention rather than to pre-existing 

differences. 

 

Measurement model assessment 

Before evaluating the structural (mediation) 

model, the measurement model was assessed to 

ensure that the latent constructs were valid and 

reliable. 

As shown in Table 10, all indicator loadings 

exceeded the recommended threshold of 0.70 

[12], range 0.836–0.857. Composite reliability 

(CR) was 0.882, exceeding the threshold of 0.70, 

indicating good internal consistency. Average 

variance extracted (AVE) was 0.714, exceeding 

the threshold of 0.50, indicating adequate 

convergent validity.  

Table 10. Measurement Model Assessment  

Construct Indicator Loading CR AVE 

Task Engagement (Posttest) 0.882 0.714 Behavioral Engagement 0.841 

Emotional Engagement 0.857 

Cognitive Engagement 0.836 

 

Structural model assessment 

After confirming the measurement model, the 

structural (mediation) model was evaluated. 

Based on Table 11, all path coefficients were 

statistically significant at p-value<0.01. Path a 

(β=0.528, p-value<0.001) indicates that being 

assigned to the experimental group had a strong 

positive effect on task engagement compared to 

the control group. Path b (β=0.457, p-value 

<0.001) indicates that task engagement had a 

strong positive effect on academic performance, 

controlling for group assignment. The direct 

effect (Path c', β=0.246, p-value=0.004) was also 

statistically significant, indicating that the 
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intervention had a direct effect on academic 

performance even after accounting for the 

mediating role of task engagement. 

The coefficient of determination (R²) for task 

engagement was 0.279, meaning that group 

assignment (experimental versus control) 

explained 27.9% of the variance in posttest task 

engagement scores (after controlling for pretest 

engagement). The R² for academic performance 

was 0.412, meaning that group assignment and 

task engagement together explained 41.2% of the 

variance in posttest academic performance scores 

(after controlling for pretest performance). These 

R² values are moderate to substantial in 

educational intervention research (Hair et al., 

2021). 

 

Table 11. Structural model path coefficients 

Path β SE T p-value 95% CI 

a. Group Assignment (Experimental = 1, Control 

= 0) → Task Engagement   

0.528 0.069 7.652 <0.001 [0.392, 0.664] 

b. Task Engagement → Academic Performance  0.457 0.082 5.573 <0.001 [0.295, 0.619] 

c. Group Assignment → Academic Performance  0.246 0.085 2.894 0.004 [0.079, 0.413] 

 

The effect sizes (f ²) for each path were: 

Group Assignment → Task Engagement: f ²=0.39 

(medium-to-large), Task Engagement → 

Academic Performance: f ²=0.31 (medium), and 

Group Assignment → Academic Performance 

(direct): f ²=0.10 (small-to-medium). Predictive 

relevance (Q²) was assessed using the 

blindfolding procedure; Q² values were above 

zero for both endogenous constructs (Task 

Engagement Q²=0.183; Academic Performance 

Q²=0.297), indicating adequate predictive 

relevance. 

 

Indirect effect (mediation) testing using 

bootstrapping 

The central hypothesis of this study was that task 

engagement mediates the relationship between 

the peer buddy system intervention (experimental 

versus control group assignment) and academic 

performance. To test this hypothesis, 

bootstrapping with 5000 resamples was used to 

generate bias-corrected and accelerated (BCa) 

confidence intervals for the indirect effect. 

Table 12. Indirect effect (Bootstrapped with 5000 resamples, N=112) 

Effect Estimate (β) Boot SE 95% BCa CI p-value 

Indirect Effect (a×b) 0.241 0.058 [0.130, 0.356] < .001 

Total Effect (c=c'+ab) 0.487 0.069 [0.352, 0.622] < .001 

Direct Effect (c') 0.246 0.085 [0.079, 0.413] .004 

 

As shown in Table 12 and Figure 2, the 

indirect effect of group assignment (experimental 

versus control) on academic performance 

through task engagement was β=0.241 (Boot 

SE=0.058), with a 95% BCa confidence interval 

of [0.130, 0.356]. Because this confidence 

interval does not contain zero, the indirect effect 

is statistically significant at p-value<0.05. This 

supports H5. 

The total effect of group assignment on 

academic performance was β=0.487 (95% CI 

[0.352, 0.622]). The direct effect (controlling for 

task engagement) was β=0.246 (95% CI [0.079, 

0.413]). The indirect effect (0.241) accounted for 

approximately 49.5% of the total effect 

(0.241/0.487=0.495). In other words, nearly half 

(49.5%) of the peer buddy system intervention's 

effect on academic performance was explained 

by improvements in task engagement. The 

remaining 50.5% was the direct effect, 

representing pathways not involving task 

engagement (e.g., direct cognitive benefits of 

peer modeling, increased opportunity to respond, 

or unmeasured mediators). 

 

Interpretation of mediation results 

These results provide empirical support for the 

engagement-mediated model proposed in the 

theoretical framework of this study. The peer 

buddy system intervention does not directly 

"cause" higher academic performance in the 

sense of teaching academic content. Rather, the 

intervention creates conditions for sustained task 

engagement (i.e., by providing prompts, 

encouragement, and modeling) and it is this 

sustained engagement that produces academic 

gains. The learner who stays on task longer, tries 

again when stuck, and asks for help when 



 

 

Veras, Peer buddy system, task engagement, and … 54 

confused will inevitably learn more letters, more 

numbers, and more classroom routines than the 

learner who disengages after 30 seconds. This 

finding is consistent with prior research by Takyi 

and Sumaila [33], who found that engagement 

partially mediated the relationship between peer 

tutoring and academic achievement among 

elementary students. 

 

 
Figure 2. Mediation model results (PLS-SEM bootrsapping) 

 

The finding that 49.5% of the total effect was 

mediated by task engagement is theoretically and 

practically significant. In the broader mediation 

literature, research has shown that a single 

mediator typically accounts for a much smaller 

proportion of the total effect. For instance, Sarba 

et al. [34] reported that instructional practice 

contributed to only 21.8% of the total effect in 

their model, which is considered substantial 

contributions in their respective contexts. Thus, a 

mediator explaining nearly half of an 

intervention's effect (49.5%) is notably high, 

particularly in educational research where 

outcomes are influenced by multiple 

determinants [35]. This suggests that task 

engagement is not merely one of many 

mechanisms but rather the primary mechanism 

through which the peer buddy system produces 

academic benefits. 

The remaining direct effect (50.5%) may 

represent several plausible pathways. First, the 

peer buddy may provide direct academic 

scaffolding beyond simply keeping the learner 

engaged. For example, a buddy might say, "This 

letter looks like an 'A' because it has a triangle 

shape," which directly teaches letter recognition. 

Second, the increased opportunity to respond 

(OTR) that results from engagement has its own 

direct effect on learning, independent of the 

motivational or emotional benefits of 

engagement. Third, there may be unmeasured 

mediators, such as the learner's self-efficacy or 

the buddy's modeling of specific problem-solving 

strategies. 

The results also contribute to the PLS-SEM 

methodological literature in educational 

intervention research. PLS-SEM with 

bootstrapping is not commonly applied in 

Philippine educational intervention studies, 

which have traditionally relied on ANOVA or 

simple regression for testing mediation (which 

assume normality and are biased for indirect 

effects). The present study demonstrates that 

PLS-SEM is feasible and appropriate for a 

sample of 112 learners with special educational 

needs (56 experimental, 56 control), a sample 

size that is modest for traditional SEM but 

adequate for PLS-SEM with bootstrapping [12]. 

The bootstrapped confidence intervals provide 

more accurate inference than the Sobel test 

because they do not assume normality of the 

indirect effect's sampling distribution. 

 
CONCLUSION 

In conclusion, task engagement categorically 

mediates the relationship between the peer buddy 

system intervention and academic performance 

among Grade 1 learners with special educational 

needs in inclusive classrooms in Sison District, 

Pangasinan II, Philippines. Using a true 

experimental pretest-posttest control group 

design with cluster randomization (14 

experimental schools, 14 control schools; N=112 

learners with 56 per group), the findings 

confirmed all five hypotheses.  

Learners in the experimental group showed 

significantly higher posttest task engagement 

than learners in the control group (H1 supported, 
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d=1.45). Learners in the experimental group 

showed significantly higher posttest academic 

performance than learners in the control group 

(H2 supported, d=1.07). The experimental group 

showed a significant increase in task engagement 

from pretest to posttest with a very large effect 

size (d=1.90), while the control group showed a 

smaller increase (d=0.67), supporting H3. The 

experimental group showed a significant increase 

in academic performance from pretest to posttest 

with a very large effect size (d=1.90), while the 

control group showed a smaller increase 

(d=1.22), supporting H4. Most importantly, PLS-

SEM mediation analysis with bootstrapped 

confidence intervals revealed that task 

engagement significantly mediated the 

relationship between group assignment and 

academic performance (indirect effect β=0.241, 

95% BCa CI [0.130, 0.356]), with the indirect 

effect accounting for 49.5% of the total effect, 

supporting H5. 

These findings provide empirical evidence 

that the peer buddy system does not directly 

cause academic gains but rather creates 

conditions for sustained task engagement, and 

that engagement, in turn, produces learning. The 

peer buddy system is a low-cost, scalable 

intervention that can be implemented 

immediately in under-resourced inclusive 

classrooms without specialized training, 

additional materials, or pull-out from regular 

instruction. For teachers in the Philippine public 

school system, where classes are large and 

resources are scarce, the peer buddy system 

offers a practical strategy for supporting learners 

with special educational needs: not by adding 

more work for the teacher, but by mobilizing the 

natural social resources already present in every 

classroom: the classmates who sit nearby, who 

want to help, and who, with simple guidance, can 

become effective agents of support and 

acceptance. 

The study also contributes methodologically 

by demonstrating the feasibility of PLS-SEM 

with bootstrapping for mediation analysis in 

Philippine educational intervention research with 

a sample of 112 learners. This approach provides 

more accurate inference for indirect effects 

compared to traditional regression-based 

methods that assume normality. However, the 

results must be taken into consideration with 

regard to certain limitations. First of all, using the 

classification from the school, and not from a 

clinically proven diagnosis, affects the 

generalization of the results for each type of 

disability. The Hawthorne effect, that is, when 

the researcher’s regular visits may influence the 

behavior of teachers and learners, alongside the 

social desirability in self-reporting can increase 

the outcomes. Secondly, since there was no 

systematic collection of data about buddies, the 

effects could be buddy-related, not the effects of 

intervention. Future research should replicate 

these findings in other districts and regions of the 

Philippines, examine longer-term effects beyond 

six weeks, and investigate potential moderators 

such as the severity of learning difficulties, the 

quality of peer buddy relationships, and the role 

of teacher support in sustaining the intervention 

over time. 
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