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Abstract  This study examines how interactive 

multimedia quality, pedagogical competence, and 

professional attitudes jointly predict learning effectiveness 

in elementary volleyball (underhand pass and serve). Using 

purposive sampling, we surveyed pre-service physical 

education students who had completed volleyball 

coursework (n = 225) and analysed validated measures 

with multiple regression. The full model showed strong fit 

(R = 0.969; R² = 0.938; F(3,221) = 1117.271, p < .001). 

Pedagogical competence and professional attitudes 

exhibited significant positive effects, while the direct effect 

of multimedia quality was not significant, indicating that 

technology functions as a scaffold that requires competent 

design and consistent professional enactment. The study 

contributes an integrated framework that clarifies the 

relative influence of human versus technological factors on 

skill acquisition, offering an evidence base for prioritising 

teacher preparation. Practically, teachers should employ 

short, progressive stations, explicit technique cues, and 

timely feedback while rotating limited devices to protect 

practice time. Institutions should emphasise coursework 

and mentoring that strengthen planning, modelling, and 
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assessment routines so multimedia multiplies good 

teaching rather than substituting for it. Overall, human 

factors outweigh media quality in delivering reliable gains 

in children’s motor performance. 

Keywords  Interactive Multimedia, Pedagogical 

Competence, Professional Attitude, Learning Effectiveness, 

Volleyball 

 

1. Introduction 

Digital technology has reshaped classroom practice, 

assessment, and feedback; interactive multimedia makes 

demonstrations vivid, sequences transparent, and cues 

memorable. In primary physical education, these 

affordances sustain attention and reduce uncertainty during 

safe, structured drills that emphasise clear technique 

checkpoints. When tasks allow manipulation, pacing, and 

repetition, learners coordinate perception and action more 

efficiently and remain motivated to practise. Thoughtfully 

designed multimedia elevates engagement and time on task, 

especially when modelling highlights angles and 

instructions anchor discussion [1]. Teachers report 

smoother explanations and quicker error detection when 

video segments or interactive frames guide questioning [2]. 

Because children acquire motor patterns in phases, visual 

scaffolds amplify skill learning and reinforce 

understanding of movement principles [3][4][5]. Taken 

together, these dynamics clarify the need to examine 

multimedia within coherent instructional designs. 

Pedagogical competence is the lever that converts media 

into learning by structuring progressions, cueing 

techniques, differentiating difficulty, organising equipment, 

and assessing performance efficiently. Prospective teachers 

who anticipate errors, provide timely feedback, and plan 

station rotations create coherent lessons that maximise 

meaningful repetitions. Competence also involves aligning 

resources with objectives and learner characteristics so 

digital elements serve criteria-based execution rather than 

entertainment [6]. Through coursework and practice 

teaching, candidates internalise routines for modelling, 

checking, and consolidating skills that protect learning time 

[7]. When resources, cues, and assessments are integrated, 

interactive multimedia becomes a scaffold inside 

purposeful instruction, not an isolated attraction [3][4][5]. 

Accordingly, pedagogical mastery remains the decisive 

bridge between resources and learning outcomes. 

Professional attitudes—integrity, responsibility, 

adaptability, and collaborative spirit—govern daily 

enactment of any design. Teachers who persevere, 

communicate clearly, and model respect cultivate trust that 

encourages active, safe participation during repetitive drills. 

Openness to feedback and reflection enables responsive 

adjustments to pacing, grouping, and task difficulty, 

especially when resources are constrained. These 

dispositions also promote ethical technology use and 

sustained attention to diverse learners’ needs [8]. Collegial 

cultures that share materials and troubleshoot issues 

accelerate improvement cycles and reduce transition losses 

[9]. When professionalism anchors decision making, 

multimedia supports remain focused on movement quality, 

safety, and equitable opportunity to practise, turning 

planned strategies into reliable outcomes [10][5]. Thus, 

professionalism anchors daily choices that make planned 

instruction reliably effective. 

Implementation quality is moderated by enabling 

conditions. Infrastructure, device access, and leadership 

support determine whether stations can run smoothly, 

demonstrations can be displayed clearly, and evidence can 

be captured without sacrificing practice time. Where 

bandwidth, schedules, or space are constrained, rotating 

small groups and low-tech backups help sustain repetitions 

and protect safety. Shared exemplars, simple checklists, 

and peer coaching create efficient routines that reduce 

downtime and maintain focus on technique execution [11]. 

When schools invest in access and cultivate collaborative 

habits, teachers can align multimedia with objectives, 

pacing, and assessment windows, thereby amplifying the 

benefits of sound pedagogy [12][13]. Consequently, 

supportive conditions magnify sound pedagogy and 

stabilise technology-assisted practice. 

In physical education, multimedia can include slow 

motion, zoom critical angles, and sequence tasks to build 

platform control, footwork, and ball contact for underhand 

passing and serving. Brief clips and interactive frames 

orient attention to cues before students practise in timed 

sets with feedback. These experiences help novices connect 

cognitive understanding with safe psychomotor rehearsal 

that respects classroom constraints. Prior studies report 

positive effects when demonstrations are paired with clear 

criteria, progression, and opportunities for formative 

feedback [14][15]. In such designs, multimedia supports 

rather than replaces instruction, ensuring that modelling, 

guidance, and assessment remain anchored to learning 

goals [3][4]. Hence, multimedia should operate as targeted 

scaffolding that accelerates safe skill development. 

Evidence across research streams indicates that 

multimedia can raise motivation, attention, and 

comprehension during early skill acquisition when aligned 

with explicit objectives [1]. Cue-rich videos, annotated 

frames, and guided tasks reinforce declarative knowledge 

while building procedural fluency through repeated, 

feedback-supported practice [4]. Scaffolds such as pause-

and-predict or step-through sequences help learners notice 

timing and sequencing that are difficult to perceive in real 

live [5]. Beyond immediate engagement, these supports 

encourage metacognitive monitoring, so students connect 

cues to movement outcomes and self-correct during drills 

[2]. Therefore, well-aligned multimedia functions as 

practice-intensifying support rather than spectacle. 

Although multimedia is promising, outcomes vary when 
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human factors are weak. Without precise progressions, 

timely feedback, and fair differentiation, digital tools can 

become attractive add-ons rather than drivers of 

performance. Pedagogical competence organises activity 

structures, checklists, and assessment routines that keep 

practice focused and productive [6]. Professionalism 

sustains consistency, safety, and appropriate technology 

use with attention to learners’ needs and classroom realities 

[16]. Accordingly, designs must anticipate constraints and 

embed resources within compact, repeatable lesson flows 

that convert attention into measurable learning [3]. Thus, 

human factors must organise and channel technology 

toward measurable improvements. 

A synthesis of prior work reveals that many 

investigations isolate technology, pedagogy, or 

professionalism, limiting insight into their combined 

effects. Few studies test simultaneous contributions or 

compare relative weights within a single explanatory 

model for elementary physical education. Contextual 

moderators, including access and collegial support, are 

often treated descriptively rather than analytically, leaving 

mechanisms unclear [8]. Clarifying these relationships can 

guide teacher preparation and resource allocation by 

identifying levers with the greatest influence on 

effectiveness [9][10][11]. Consequently, an integrated 

analysis is needed to specify their combined and relative 

effects. 

Beyond conceptual gaps, practical challenges persist: 

unequal infrastructure, limited devices, crowded timetables, 

and minimal collaborative planning can reduce the fidelity 

of technology-supported lessons. Teachers face competing 

priorities and safety constraints that restrict 

experimentation and feedback opportunities. Consequently, 

results vary across schools despite similar intentions. 

Addressing these issues requires simple routines, robust 

materials, and supportive leadership that stabilise delivery 

and maintain high repetition rates [12]. Design principles 

that function under tight conditions help translate 

promising tools into dependable practice across diverse 

classrooms [13][17]. Therefore, durable routines and 

leadership are prerequisites for consistent classroom 

impact. 

In response, this study examines how interactive 

multimedia quality, pedagogical competence, and 

professional attitudes jointly and individually relate to 

learning effectiveness in elementary volleyball. Using 

validated measures and multiple regression, we estimate 

combined and partial contributions and report model fit, 

offering an integrated view of human and technological 

factors. The analysis quantifies explanatory power and 

identifies direct predictors that matter most for beginners’ 

skill acquisition. Findings are expected to guide curriculum 

and teacher preparation by prioritising levers with reliable 

impact on performance [3][4][8]. By integrating 

technology, pedagogy, and professionalism into one 

framework, the study addresses a salient gap and provides 

actionable direction for improving lesson design in primary 

contexts. In sum, testing these relationships can prioritise 

levers that most improve learning efficiency. 

2. Materials and Methods 

2.1. Research Design 

This study employed a quantitative correlational design 

to examine how Interactive Multimedia Quality (X1), 

Pedagogical Competence (X2), and Student Professional 

Attitudes (X3) relate to Learning Effectiveness (Y) in 

elementary volleyball (underhand pass and serve). 

Validated questionnaires captured perceptions for each 

construct, and multiple regression tested the combined and 

partial contributions of predictors at α = .05 using SPSS 

v25.0. Descriptive statistics summarised central tendency 

and dispersion prior to modelling, and model evaluation 

reported the model summary (R, R²), ANOVA (F), and 

partial coefficients (B, β, t, p). This design isolates the 

relative influence of human and technological factors while 

retaining external classroom relevance. 

2.2. Population and Sample 

The population comprised active students of the Faculty 

of Sports Science (FIK), State University of Medan 

(Unimed) who had completed university volleyball 

coursework. A purposive sampling approach targeted 

respondents meeting clear inclusion criteria: (1) active FIK 

Unimed students, (2) completion of volleyball courses 

covering underhand passing and serving, and (3) 

willingness to participate and complete the questionnaire. 

Based on these criteria, n = 225 students were obtained as 

research samples. 

Purposive sampling was chosen to ensure content 

relevance and exposure to the techniques and technology-

supported instruction under study, thereby strengthening 

internal validity. Limiting respondents to those who had 

taken volleyball coursework aligns the measurement with 

the target population for inference (pre-service physical 

education students in comparable curricula and facilities). 

This strategy balances feasibility with construct coverage, 

making resultant inferences appropriate for institutions 

with similar instructional contexts. 

2.3. Research Instruments 

Data were collected using a structured five-point Likert 

questionnaire (1 = Strongly Disagree to 5 = Strongly Agree) 

covering four variables: Interactive Multimedia Quality 

(X1), Pedagogical Competence (X2), Student Professional 

Attitudes (X3), and Learning Effectiveness (Y). Each 

construct comprised 16 statements, totalling 64 items. Item 

validity used the Pearson Product–Moment correlation; 

items with r_count > r_table = 0.131 (N = 225) were 
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retained. After screening, all 16 items per construct met the 

threshold, confirming validity. Reliability was assessed 

with Cronbach’s Alpha, yielding 0.981 (X1), 0.985 (X2), 

0.986 (X3), and 0.986 (Y), indicating excellent internal 

consistency and suitability for analysis. 

2.4. Data Collection Procedure 

Questionnaires were administered to eligible students 

over a four-week period. Respondents received a brief 

orientation on purpose, anonymity, and completion steps, 

then completed the instrument independently. Submissions 

were screened for completeness and adherence to inclusion 

criteria before data entry. Only complete responses were 

included in the analysis to preserve measurement quality 

and comparability across variables. 

2.5. Data Analysis Technique 

Analysis proceeded in stages: (1) descriptive statistics 

for each variable; (2) model estimation using multiple 

regression to test the simultaneous effect of X1–X3 on Y 

and the partial effects of each predictor; (3) reporting of 

model summary (R, R²), ANOVA (F), and coefficients (B, 

β, t, p) at α = .05. Numerical significance values are 

reported once in the Results (and summarised in the results 

table) to avoid redundancy across sections, while the 

Discussion interprets effects qualitatively. All 

computations used SPSS v25.0. 

3. Results 

3.1. Descriptive Statistics Results 

This study involved 225 student respondents who 

provided an assessment of four main variables, namely 

Interactive Multimedia Quality (X1), Pedagogical 

Competence (X2), Student Professional Attitude (X3), and 

Learning Effectiveness (Y). Descriptive statistics for each 

variable are presented in Table 1. 

The results of descriptive statistics show that all research 

variables have an average score above 60 with a standard 

deviation of around 13.55-14.14, which indicates a fairly 

even distribution of respondents' answers on each variable. 

3.2. Model Summary Results 

Based on the results of the multiple regression model 

summary in Table 2, the coefficient of determination (R 

Square) was found to be 0.938. This suggests that the 

combination of the three independent variables accounts 

for 93.8% of the variance observed in the dependent 

variable, which is learning effectiveness. The correlation 

coefficient (R) reached 0.969, reflecting an exceptionally 

strong association among X1, X2, X3, and Y. Furthermore, 

the standard error of estimate, recorded at 3.47, 

demonstrates that the prediction error of the model is quite 

minimal. 

3.3. F Test Results (Simultaneous) 

ANOVA analysis in Table 3 shows that the regression 

model is simultaneously significant in predicting learning 

effectiveness. The F value of 1117.271 with a significance 

of 0.000 (<0.05) indicates that the three independent 

variables together have a significant effect on the 

dependent variable. 

3.4. Results of t Test (Partial) and Regression 

Coefficient 

The partial t-test results and regression coefficients for 

each independent variable are presented in Table 4. 

Table 1.  Descriptive Statistics of Research Variables 

Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

Interactive Multimedia Quality (X1) 225 16.00 80.00 62.6756 13.55928 

Pedagogical Competence (X2) 225 16.00 80.00 62.8044 13.58298 

Student Professional Attitude (X3) 225 16.00 80.00 64.3911 14.14586 

Learning Effectiveness (Y) 225 16.00 80.00 64.4756 13.84611 

Valid N (listwise) 225     

Table 2.  Model Summary 

Model Summary 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .969a .938 .937 3.46694 

a. Predictors: (Constant), Student Professional Attitude (X3), Interactive Multimedia Quality (X1), Pedagogical Competence (X2) 



  International Journal of Human Movement and Sports Sciences 14(3): 849-857, 2026 853 

 

Table 3.  F Test Results (ANOVA) 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 40287.763 3 13429.254 1117.271 .000b 

Residuals 2656.353 221 12.020   

Total 42944.116 224    

a. Dependent Variable: Learning Effectiveness (Y) 

b. Predictors: (Constant), Student Professional Attitude (X3), Interactive Multimedia Quality (X1), Pedagogical Competence (X2) 

Table 4.  Results of t Test (Regression Coefficient) 

Coefficientsa 

Model Unstandardized Coefficients Standardized Coefficients t Sig. 

B Std. Error Beta 

1 (Constant) 2.126 1.115  1.908 .058 

Interactive Multimedia Quality (X1) .079 .053 .077 1.472 .143 

Pedagogical Competence (X2) .269 .058 .264 4.624 .000 

Student Professional Attitude (X3) .630 .052 .643 12.019 .000 

a. Dependent Variable: Learning Effectiveness (Y) 

Coefficient analysis shows that Interactive Multimedia 

Quality (X1) has a significance value of 0.143 (>0.05), 

meaning that partially it has no significant effect on 

learning effectiveness. Furthermore, Pedagogical 

Competence (X2) has a significant effect partially (sig. 

0.000 <0.05) on the effectiveness of learning. Student 

Professional Attitude also has a partially significant effect 

(sig. 0.000 <0.05) on learning effectiveness. 

4. Discussion 

Descriptive patterns in this study indicate uniformly 

favourable levels across variables, showing that students 

experience engaging lessons and recognise clear cues 

during volleyball practice. Such conditions are consistent 

with literature noting that attention, motivation, and time 

on task increase when demonstrations are vivid and 

feedback is structured [18]. In school settings, interactive 

materials help novices perceive sequencing and safety 

boundaries while teachers sustain meaningful repetitions 

through compact stations [19]. When practice tasks are 

aligned with explicit criteria, learners consolidate 

technique components more efficiently and persevere 

during drills [20]. These contextual strengths establish a 

platform on which instructional design can operate 

effectively without overreliance on devices [21]. Overall, 

the descriptive evidence portrays classrooms where 

multimedia and routines jointly support readiness for skill 

acquisition, foreshadowing strong associations between 

human factors and learning. 

The model’s overall strength aligns with prior work 

showing that technology-enhanced lessons produce the 

best outcomes when instructional decisions organise how, 

when, and why media are used [22]. Teachers who plan 

short progressions, anticipate common errors, and allocate 

time for immediate feedback help students link cues to 

movement outcomes [23]. In our context, efficient routines 

appear to turn multimedia from novelty into guided 

rehearsal, keeping attention on platform angle, footwork, 

and ball contact. The observed coherence between tasks 

and assessment supports the view that organised 

pedagogy—not the presence of screens—drives 

performance. This stance accords with evidence that 

alignment among objectives, materials, and assessment 

criteria predicts improvements in technique execution 

within physical education [24]. Hence, learning gains arise 

from the logic of lesson flow, while media operate as 

supports. 

Partial analyses clarify the mechanism underlying the 

strong model fit. Pedagogical competence and professional 

attitudes exhibit direct positive relations with learning 

effectiveness, while the standalone path from interactive 

multimedia quality is not statistically reliable. This pattern 

mirrors studies showing that digital tools influence 

outcomes only when embedded in clear progressions, 

corrective feedback, and fair differentiation [25]. In 

practice, human decisions govern whether video clips and 

interactive frames become timely prompts or distracting 

ornaments [26]. Where teachers structure stations and cue 

cards that match assessment criteria, multimedia amplifies 

practice; without such structures, its influence weakens 

despite attractive design. These observations align with 

evidence that pedagogy mediates technology’s value in 

school-based skill instruction [27]. Accordingly, 

instructional quality—rather than device sophistication—
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emerges as the proximate driver of performance 

consistently in our context. 

The non-significant direct effect of multimedia quality 

should not be interpreted as evidence against technology’s 

usefulness. Rather, it indicates that digital resources act 

primarily as conditional supports that require appropriate 

task design and classroom routines to affect outcomes. 

When demonstrations are paired with concise cues and 

opportunities to rehearse under time constraints, students 

connect visual information with kinesthetic execution [24]. 

Absent those conditions, even high-quality assets may fail 

to change behaviour because attention diffuses and criteria 

remain vague [21]. Therefore, our results emphasise the 

primacy of instructional alignment: clear objectives, 

measured progressions, and feedback channels that 

transform watching into purposeful doing [20]. The 

implication is to treat multimedia as a scaffold inside a 

coherent lesson flow, not as an independent solution. This 

stance centres decisions while preserving technology’s 

support role. 

These interpretations align with previous investigations 

that highlight the synergy between well-sequenced 

instruction and targeted digital modelling in school sport. 

Studies report larger learning effects when teachers embed 

short media prompts at decision points, then verify 

understanding through guided practice and concise 

checklists [28]. Likewise, research cautions that 

unstructured technology use can inflate novelty without 

improving form quality, particularly in crowded lessons 

[29]. Our results fit this pattern: strong overall explanatory 

power coexists with human factors carrying the direct 

influence. The convergence between evidence and theory 

strengthens confidence in the study’s inferences and 

clarifies where practical effort should concentrate—on 

planning, feedback, and routines that keep drills efficient. 

Consequently, technology becomes a multiplier of 

instruction, not the driver. In sum, pedagogy and 

professionalism organise resources into repeatable, reliable 

classroom impact. 

Translating these insights into practice requires compact 

routines that protect repetition and safety. Short stations 

focusing on platform angle, footwork, and ball contact 

enable frequent attempts while teachers circulate to deliver 

immediate, criterion-referenced feedback [30]. Cue cards 

and peer-check protocols maintain clarity when groups 

rotate, and simple evidence captures keep the assessment 

lightweight [31]. Where devices are limited, a single 

modelling hub can run looping clips while other stations 

mirror tasks with printed frames, preserving learning time 

and attention. Such arrangements ensure equitable access 

and smooth transitions in primary settings with constrained 

space and schedules [32]. By institutionalising these 

routines, classes convert media into actionable prompts and 

distribute responsibility for quality practice. Thus, 

pragmatic organisation links technology, pedagogy, and 

professionalism to consistent gains. These habits anchor 

dependable outcomes across heterogeneous classrooms. 

Professional attitudes underpin the daily reliability of 

any design. Persistence, responsibility, and collaborative 

spirit help teachers maintain safety, share resources, and 

adjust pacing when classes are diverse [33]. Such 

dispositions convert plans into lived routines and ensure 

that multimedia remains tied to movement quality rather 

than spectacle [3]. Programmes that cultivate reflection, 

peer observation, and mentoring report steady 

implementation and faster improvement cycles, 

particularly in skill-based subjects [34]. Our findings, 

therefore, support strengthening professionalism as a 

parallel priority with pedagogical competence, since both 

predict effectiveness directly. In practical terms, leaders 

can embed micro-teaching, resource libraries, and feedback 

huddles that normalise problem solving [35]. Consequently, 

professional attitudes act as the glue that holds instructional 

logic together under classroom constraints, enabling 

consistent, equitable opportunities for practice. This 

stability compounds learning over time. 

Equity considerations further shape the effectiveness of 

multimedia-supported lessons. Uneven access to devices or 

space can widen opportunity gaps unless designs anticipate 

constraints and provide low-tech alternatives [36]. 

Leadership that protects planning time, curates shared 

repositories, and facilitates peer observation increases 

teachers’ capacity to sustain high-quality practice [37]. At 

the classroom level, transparent routines—role cards, 

rotation timers, and safety markers—support participation 

for diverse learners while minimising transition losses [38]. 

Community partnerships and family communication can 

also reinforce expectations for safe, respectful engagement 

during physical activities [39]. Embedding these supports 

complements professional formation and accelerates 

improvement cycles already documented in mentoring-rich 

environments [34]. Consequently, equity-minded 

organisation ensures digital resources uplift rather than 

stratify experiences, keeping skill gains broadly distributed. 

Such alignment sustains motivation and trust across varied 

school settings. 

Assessment practices should remain simple yet specific 

to preserve teaching time. Checklists tied to technique 

criteria allow rapid feedback and self-monitoring without 

heavy paperwork [35]. Exit tickets and short peer 

assessments surface misunderstandings that inform the 

next lesson while encouraging ownership of learning [40]. 

When assessment mirrors the cues emphasised during 

demonstrations—platform angle, footwork, and contact—

students receive consistent messages and can self-correct 

during drills [41]. Aligning assessment with modelling also 

tightens the link between multimedia prompts and 

movement outcomes, reinforcing the idea that technology 

is a means to practice, not an end [27]. Therefore, concise, 

criterion-referenced assessment is central to converting 

attention into measurable performance improvements. 

These mechanisms maintain momentum, reduce transition 

friction, and stabilise expectations for quality repetitions 

within limited time windows typical of primary lessons 
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daily. 

In sum, the evidence indicates that human factors—

pedagogical competence and professional attitudes—carry 

the direct influence on learning effectiveness, while 

multimedia quality contributes when integrated within 

coherent lesson structures. This hierarchy mirrors studies 

showing that instructional decisions govern whether 

technology accelerates or distracts from skill goals [22]. 

Accordingly, programme design should prioritise 

mastering progressions, feedback delivery, and assessment 

alignment, positioning media as a scaffold that intensifies 

purposeful practice [24]. For schools, supporting collegial 

routines and access policies will help teachers enact these 

designs consistently despite constraints [21]. Collectively, 

these priorities offer a pragmatic route to reliable gains in 

children’s volleyball fundamentals. Hence, advancing 

competence and professionalism while deploying 

multimedia strategically is the most dependable pathway to 

sustained improvement in primary physical education. This 

balance protects equity, safety, and momentum. 

5. Conclusions 

This study shows that learning effectiveness in 

elementary volleyball is driven primarily by human factors: 

pedagogical competence and professional attitudes directly 

predict outcomes, while interactive multimedia adds value 

only when embedded in coherent progressions, explicit 

cues, and timely, criterion-referenced feedback. Practically, 

teachers should organise short station cycles on platform 

angle, footwork, and contact; use cue cards and peer checks; 

and rotate limited devices without reducing repetitions, 

supported by programmes that build planning fluency, 

error anticipation, and feedback delivery, plus mentoring 

and peer observation. Leaders should protect planning time, 

curate shared repositories, and foster micro-teaching to 

refine resources and ensure equitable access. Limitations 

include a purposive pre-service sample, self-report 

measures, and a single-institution context; future studies 

should employ multi-site, objective, and experimental or 

longitudinal designs, testing mediation by feedback quality 

and lesson coherence and examining equity and access. 

Overall, multimedia is best treated as targeted scaffolding 

that multiplies—not replaces—good pedagogy. 
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