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Abstract 

 Educational technology continues to reshape instructional delivery, yet whether secondary students meaningfully benefit 

from choosing their own delivery medium remains underexamined. This study introduces Preferred Technological 

Learning Packages—a construct synthesizing Self-Regulated Learning, the Technology Acceptance Model, and Personal 

Learning Environment principles—and examines physics students' format preferences and perceived academic impact. 

Using a descriptive survey design, data were collected from a purposive sample of 37 secondary school physics students 

in Ilorin, Kwara State, Nigeria, who were given four-week autonomous access to Audio, PowerPoint, Video, and 

Conventional Lecture formats covering Mechanics and Wave equations. Results show the Video Package was most 

preferred (35.2%), followed by PowerPoint (29.7%) and Audio (13.5%), with 78.4% of students favoring a digital format 

overall. A 13-item perceived-impact scale (α=0.81) yielded a grand mean of 3.44, exceeding the 2.50 benchmark, with 

the strongest agreement on cognitive-processing items (exam preparation, reduced malpractice risk) and social-

constructivist items (autonomy, skill acquisition). Findings reflect favorable student perceptions. Secondary schools with 

adequate infrastructure may benefit from offering parallel digital pathways alongside conventional instruction. 
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INTRODUCTION 

Educational technology is not a static resource 

but a moving target: the tools available to 

teachers and learners change faster than the 

institutions meant to deploy them. Because long-

term technological trajectories are inherently 

unpredictable, academic ecosystems must adapt 

continuously [1]. This adaptive pressure is 

compounded by evidence that the quality of 

technology integration—not merely its 

frequency—is what determines whether digital 

tools translate into better learning outcomes. In a 

large-scale study of Swiss secondary students, 

the perceived quality of technology integration 

explained substantially more variance in students' 

behavioral engagement and self-assessed digital 

competencies than how often technology was 
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used [2]. This distinction matters directly for the 

present study: simply placing a computer 

laboratory in a school does not guarantee 

improved learning; how autonomously and 

purposefully students engage with the tools 

available to them does [3]. 

Digital integration has become embedded in 

contemporary teaching practice at every 

educational tier, with subject-matter delivery 

across curricula increasingly reliant on structured 

technological frameworks [4]. Video-mediated 

instruction, in particular, has been identified as a 

format poised to dominate future scholastic 

spaces because it renders abstract content as 

interactive, real-world representations [5], [6]. 

Empirical support for this trajectory is 

accumulating in physics education specifically: 

in a mixed-methods study of Nigerian secondary 

physics instruction, teachers recognized 

multimedia's value for enhancing conceptual 

understanding and student engagement, even 

though classroom use remained inconsistent and 

often superficial [7], [8], pointing to a gap 

between the perceived promise of multimedia 

and its systematic, learner-directed 

implementation. Whether students themselves 

would sustain a preference for video-based 

delivery when given genuine autonomy to choose 

among competing formats remains 

comparatively underexamined, particularly in a 

physics-specific, autonomy-driven context. 

 

Preferred technological learning package 

(PTLP): A synthesized construct 

PTLP is a construct proposed by the authors 

rather than a direct adaptation of a single pre-

existing theory. It is, however, conceptually 

positioned at the intersection of three established 

frameworks in learning and educational 

technology: Self-Regulated Learning (SRL), the 

Technology Acceptance Model (TAM), and 

Personal Learning Environments (PLEs). A 

PTLP framework operates as an instructional 

strategy in which students choose their preferred 

delivery medium from a curated suite of digital 

tools addressing the same content [9]—in this 

study, physics topics in Mechanics and Wave 

equations delivered through audio, PowerPoint, 

video, and conventional-lecture formats. 

The SRL strand of PTLP is grounded in the 

idea that when learners set goals, monitor 

progress, and select tools that match their own 

cognitive needs, they exercise regulatory 

behaviors linked to stronger learning 

engagement. A five-year systematic review of 

blended higher-education contexts found that 

SRL strategies were consistently associated with 

improved learning outcomes across the reviewed 

studies [10], while a quasi-experimental study of 

Indonesian polytechnic students found that 

learner autonomy—including self-reliance, 

information literacy, and learning-strategy use—

improved when students could choose among 

different digital technologies for their 

coursework [11]. The TAM strand contributes 

the premise that a student's decision to adopt and 

sustain use of a given format depends on its 

perceived usefulness and ease of use; a 2023 

extension of TAM to emerging learning 

platforms confirmed that perceived usefulness 

and ease of use remained the dominant predictors 

of students' behavioral intention to adopt a new 

learning technology [12]. The PLE strand 

contributes the premise that a curated, learner-

assembled set of tools supports self-regulation; a 

validated LMS-based model found that PLE 

structures were associated with measurable 

enhancement of students' self-regulation [13], 

[14]. Read together, these three strands frame 

PTLP not as a claim that any single format 

(video, audio, or slides) is intrinsically superior, 

but as a test of whether autonomous selection 

itself—consistent with SRL, TAM, and PLE 

principles—is associated with a more favorable 

perceived learning experience. 

 

Theoretical framework 

Academic performance and behavioral 

development are guided by established learning 

theories that formalize the mechanics of 

knowledge acquisition, a scientific pursuit 

accelerating since the early twentieth century 

[15], [16]. Three theoretical strands inform this 

study's design.  

Cognitive psychology, emerging in the late 

1950s as a shift away from strict behaviorism, 

cognitive psychology treats learners as active 

information processors, relying on a computer-

processing metaphor for human cognition [17]. 

Learning, under this view, is the acquisition of 

structured knowledge through encoding, mental 

operation, and storage in working and long-term 

memory—the theoretical basis for this study's 

Cognitive Psychology dimension, which 

evaluates whether structured, self-paced content 

supports exam preparation and reduced 

malpractice risk. Recent multimedia-design 

research supports the mechanism: segmenting 
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instructional content measurably affects 

cognitive load, reading comprehension, and 

retention [18], which is directly relevant to why a 

slide-segmented format such as PowerPoint 

might support this dimension differently than 

continuous audio narration.  

Constructivism, gaining prominence in the 

1970s–1980s, constructivist theory positions 

learners as active meaning-architects who 

construct knowledge through interaction with 

their environment and reorganization of existing 

mental frameworks, shifting educators from 

transmitters of knowledge to cognitive guides 

[19], [20], [21]. This tradition draws on the 

foundational work of Piaget and Bruner, and 

underlies this study's premise that giving students 

control over their delivery medium allows them 

to build knowledge on their own terms [22]. 

Social Constructivism and Situated Learning, 

social learning theory bridges cognitive and 

behavioral paradigms through attention, memory, 

motivation, and reinforcement, introducing 

"reciprocal determinism"—the continuous 

mutual influence of behavior, environment, and 

internal psychological traits [23], [24], [25]. 

Building on this, situated learning theory [26] 

positions learning as inherently contextual and 

socially negotiated, occurring most successfully 

through community interaction, cooperation, and 

shared problem-solving. This study's Social 

Constructivism and Situated Learning 

dimension—covering perceived autonomy, skill 

acquisition, and reduced supervision pressure—

draws directly on this tradition: students are not 

passive recipients of a fixed delivery format but 

active agents situating their learning within a self-

selected medium. 

Taken together, constructivist theory frames 

this study's central premise: learners actively 

construct subjective representations of physics 

content by choosing their most preferred 

technology for learning [22], [27], [28]. 

 

Research gap and purpose 

Three gaps converge to motivate this study. First, 

while multimedia effectiveness in Nigerian 

physics education has been documented at the 

teacher-implementation level [7], little evidence 

addresses what happens when students—not 

teachers or curriculum designers—are given full 

autonomy to select among competing formats 

within a single, content-equivalent intervention. 

Second, existing SRL, TAM, and PLE research 

has largely been validated separately and in 

higher-education or language-learning contexts 

[10], [11], [12], [13]; their joint application as a 

single explanatory construct for secondary-level, 

laboratory-mediated science instruction—the 

PTLP synthesis proposed here—has not been 

empirically tested. Third, no identified study has 

directly compared audio, PowerPoint, video, and 

conventional-lecture preferences within the same 

physics cohort under standardized teacher-

facilitation conditions, leaving open whether 

preference distributions reported for multimedia 

broadly [7], hold specifically when audio and 

slide-based formats are offered as genuine, 

equally accessible alternatives. 

This study addresses these gaps through a 

descriptive survey of secondary school physics 

students in Ilorin, Kwara State, Nigeria, who 

were given autonomous access to four content-

equivalent PTLP formats—Audio, PowerPoint, 

Video, and Conventional Lecture—over a 

structured four-week laboratory-based 

intervention. The study is guided by the 

following research questions: 

 

(RQ1) Which technological learning package 

(PTLP) do secondary school physics 

students most prefer when given full 

autonomy to choose? 

(RQ2) How do students perceive PTLP's 

influence on their academic performance 

across the Cognitive Psychology and 

Social Constructivism & Situated 

Learning dimensions? 

 

Answering these questions is expected to 

contribute an empirically grounded, Nigerian 

secondary-physics-specific test of the PTLP 

construct, while providing preliminary evidence 

on whether autonomous format selection is 

associated with a more favorable perceived 

learning experience within a resource-

constrained, laboratory-mediated setting. 

 
 

RESEARCH METHOD 

Before writing the title of the method, leave 

a This study employed a descriptive survey 

design to address the two research questions. A 

descriptive design was chosen deliberately: the 

study's purpose is to document an existing 

preference pattern and its associated self-reported 

perceptions under conditions of full student 

autonomy. 
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Sample and technique 

Schools were selected based on the operational 

capacity and availability of functional, network-

enabled computer laboratories, since the PTLP 

intervention required all four formats to be 

simultaneously accessible within the same 

session. From this pool, a purposive sample of 37 

physics students was drawn. Purposive sampling 

was appropriate here precisely because the study 

required participants situated within a specific, 

infrastructure-defined context—functioning 

laboratories capable of supporting audio, 

PowerPoint, and video delivery concurrently. 

This sampling frame carries an important 

methodological consequence: reliability and 

mean-score estimates derived from small 

samples are known to be more sensitive to sample 

composition than those from larger cohorts, and 

can shift with sample size, grade level, and group 

heterogeneity even when the underlying 

instrument is sound [29]. The 37-respondent 

sample is therefore treated, as an intensive 

descriptive baseline for a digitally resourced 

subgroup. 

 

PTLP implementation protocol 

To operationalize the PTLP construct—a 

synthesis of SRL, the TAM, and PLE 

principles—content equivalence was maintained 

across all four delivery options. Identical physics 

lesson topics, focused on Mechanics and Wave 

equations, were prepared in three digital formats 

plus one conventional format. Firstly, Audio 

Package—formatted digital audio summaries and 

verbal explanations of the physics concepts, 

without accompanying visual elements. 

Secondly, PowerPoint Package—slide-

segmented presentations containing core 

theoretical breakdowns, structured to reduce the 

working-memory load associated with 

continuous verbal delivery [18]. Thirdly, Video 

Package—video-mediated lectures combining 

verbal narration with visual demonstrations and 

step-by-step problem-solving animations, 

consistent with dual-coding evidence that pairing 

verbal and visual channels supports schema-

building for spatially structured content more 

effectively than a single-channel format [30]. 

Conventional Lecture—traditional, teacher-led 

verbal instruction without interactive multimedia 

aid, retained as the non-digital comparison 

condition. 

Offering these formats as parallel, equally 

accessible options was the operational 

mechanism through which the study's PLE and 

TAM assumptions were tested: students were 

free to assemble their own preferred delivery 

pathway from the curated suite, consistent with 

the self-directed tool-curation described for PLEs 

[13], and their sustained use of a given format 

was treated as an observable proxy for perceived 

usefulness and ease of use in the TAM sense [12]. 

The intervention ran over a structured four-

week period in the schools' computer 

laboratories. Students exercised complete 

autonomy in selecting their preferred learning 

medium during study sessions, and could switch 

between formats across sessions. The teacher's 

role was standardized strictly to that of a 

facilitator—available to answer procedural 

questions but not to deliver content directly—in 

order to isolate format-related variance from 

teacher-related variance, a design decision that 

directly anticipates the study's later finding that 

inconsistent teaching style remains a perceived 

barrier independent of format choice. 

 

Data collection instrument 

The primary data collection instrument was a 

structured questionnaire comprising a 

demographic section and a 13-item perceived-

academic-impact section. Each item was rated on 

a 4-point Likert scale (Strongly Agree, Agree, 

Disagree, Strongly Disagree) without a neutral 

midpoint. This forced-choice format was adopted 

to reduce midpoint clustering and yield a more 

directionally interpretable response pattern; the 

trade-off is acknowledged explicitly—recent 

psychometric work comparing scales with and 

without a neutral category found that including a 

midpoint can, in some instruments, modestly 

improve reliability and the proportion of variance 

captured by the first factor, meaning the forced-

choice format used here likely trades a degree of 

psychometric refinement for clearer directional 

signal on students' agreement or disagreement 

[31]. Items were mapped a priori to the two 

theoretical dimensions—Cognitive Psychology 

(information processing and chunking) and 

Social Constructivism & Situated Learning—so 

that the resulting dimension sub-means, 

correspond directly to the study's stated 

theoretical framework. 

To establish content validity, the instrument 

was reviewed by four educational technology 

experts, who evaluated language clarity, content 

validity, and alignment between each item and 

the two theoretical dimensions and the study's 
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research questions. The internal consistency of 

the 13-item scale was evaluated using Cronbach's 

alpha, yielding a coefficient of 0.81. This value 

exceeds the conventional 0.70 acceptability 

threshold; however, that threshold is treated here 

as an informative reference point, in line with 

recent large-scale evidence that rule-of-thumb 

alpha cutoffs are frequently reported at inflated or 

borderline values across the psychological and 

educational literature and should not be over-

interpreted as a guarantee of measurement quality 

on their own [32]. Combined with the sample-

size sensitivity noted above [29], the α=0.81 

coefficient is reported as adequate for descriptive 

deployment within this specific sample, rather 

than as evidence of a definitively stable 

instrument suitable for broader psychometric 

claims. 

The evaluation benchmark for interpreting 

scale mean scores was set at 2.50, the statistical 

midpoint of the 4-point Likert response range, 

consistent with standard practice for interpreting 

forced-choice agreement scales. Mean scores 

above this benchmark are interpreted, as 

indicating favorable perceived agreement within 

the sample—not as evidence of measured 

achievement gain, given the instrument's 

perception-based design. 

 

Data analysis 

Data were analyzed using IBM SPSS Version 

25.0. Frequencies and percentages were 

computed to answer RQ1, while means and 

standard deviations were computed at the item 

level, the dimension-sub-mean level, and the 

grand-mean level to answer RQ2. 

 
RESEARCH RESULTS 

All results reported below are descriptive 

statistics. The two subsections below correspond 

directly to the study's two research questions. 

 

Students’ PTLP 

Over the four-week trial, the 37 physics students 

exercised full autonomy in choosing their 

preferred learning medium from the four PTLP 

options during laboratory sessions (see Table 1). 

Because schools were purposively selected on the 

basis of possessing functional, network-enabled 

computer laboratories, the distribution below 

reflects a digitally resourced subgroup and is 

reported as a descriptive baseline. 

 

Table 1. Distribution of preferred learning mediums 

Learning Package Format Student Choice Frequency Selection Percentage (%) Cumulative (%) 

Audio Package 5 13.5 13.5 

Conventional Lecture 8 21.6 35.1 

PowerPoint Package 11 29.7 64.8 

Video Package 13 35.2 100 

Total 37 100  

 

The Video Package was the most frequently 

chosen format (35.2%), followed by the 

PowerPoint Package (29.7%) and the Audio 

Package (13.5%). Cumulatively, 78.4% of the 

sample selected a digital delivery medium over 

the Conventional Lecture, while 21.6% retained 

a preference for teacher-led instruction. This 

ordering is consistent with the format-design 

rationale: the Video Package combined verbal 

and visual channels—a pairing associated with 

stronger schema-building for spatially structured 

content than a single-channel format [30]—while 

the PowerPoint Package's slide-segmented 

structure was designed specifically to reduce the 

working-memory demand of continuous verbal 

delivery [18]. The Audio Package, offering 

neither of these supports, was the least selected 

digital option. These parallels are noted here only 

as descriptive consistency with the a priori design 

logic. 

 

Students perceive PTLP's influence on their 

academic performance 

Items were grouped a priori, into the two 

theoretical dimensions of the theoretical 

framework: cognitive psychology (information 

processing and chunking) and Social 

constructivism & situated learning (see Table 2). 

Because the response scale was a forced-choice 

4-point Likert format without a neutral 

midpoint—the reported means should be read as 

directional indicators of agreement. 
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Table 2. Perceived influence of PTLP by theoretical dimension 

S/N Evaluated Survey Items Mean (M) SD 

Cognitive Psychology (Information Processing & Chunking)   

2 Examination malpractice risks are reduced through thorough independent 

reading. 
3.74 0.92 

3 Comprehensive course coverage enables more efficient exam preparation. 3.73 1.01 

7 Self-assessment accuracy and consistency improve within this framework. 3.49 0.67 

10 Progress can be tracked and assessed at any interval. 3.24 0.75 

Dimension Sub-Mean 3.55 0.84 

Social Constructivism & Situated Learning   

1 Technical and vocational skill acquisition is enhanced. 3.87 0.80 

4 Customized learning packages grant greater perceived academic autonomy. 3.64 0.21 

5 Integrating PTLP is perceived to support overall academic outcomes. 3.65 0.95 

6 Instructional supervision pressure on staff is perceived to ease. 3.53 0.97 

8 Participation clarifies understanding of digital tool use. 3.37 1.06 

9 Inconsistent teaching styles remain a barrier across some topics. 3.33 0.72 

11 Deploying PTLP is perceived to simplify attaining higher grades. 3.13 0.62 

12 Independent pacing is perceived to be well-supported in large groups. 3.03 0.87 

13 Confidence that scholastic performance will improve. 3.01 1.02 

 Dimension Sub-Mean 3.39 0.80 

 Grand Mean 3.44 0.81 

 

The grand mean (M=3.44) exceeds the 2.50 

benchmark—the statistical midpoint of the 4-

point scale—indicating favorable perceived 

agreement with the PTLP approach within this 

sample. This interpretation rests on an instrument 

with acceptable internal consistency (α=0.81), 

though, rule-of-thumb alpha thresholds such as 

0.70 are known to be reported at inflated or 

borderline levels across much of the 

psychological and educational literature and 

should not by themselves be read as proof of a 

fully stable measure [32]; combined with the 

small purposive sample, the α=0.81 coefficient is 

treated here as adequate for descriptive 

deployment. 

The cognitive psychology dimension 

recorded the highest sub-mean (M=3.55), led by 

reduced perceived concern over examination 

malpractice (M=3.74) and more efficient 

perceived exam preparation (M=3.73)—

consistent with the information-processing 

premise, that structured, self-paced content 

supports encoding and retrieval. The Social 

Constructivism & Situated Learning dimension 

followed (M=3.39), led by perceived gains in 

technical/vocational skill acquisition (M=3.87) 

and perceived learning autonomy (M=3.64), 

consistent with the study's positioning of PTLP as 

a synthesis of SRL and PLE principles: within 

this sample, students report greater perceived 

control and self-monitoring when permitted to 

select their own delivery format. 

The results indicate that, within this specific, 

digitally resourced, purposively sampled group 

of 37 students, autonomous PTLP selection is 

associated with favorable self-reported learning 

experience across both theoretical dimensions—

an association that motivates. 

 
DISCUSSIONS 

The finding that video-mediated instruction was 

the most preferred package (35.2%) is consistent 

with the study's grounding in situated learning 

theory, in which knowledge construction is 

embedded within concrete, contextualized 

representations of a problem (Lave & Wenger, 

1991). Video allows mechanics and wave-

equation content to be rendered as dynamic visual 

models that students can observe and reprocess at 

their own pace. This pattern parallels recent 

Nigerian secondary-physics evidence: a 

multimedia teaching method compared with 

lecture-based delivery for SSII physics students 

produced significantly better performance and 

motivation in the multimedia group [7], [8]. The 

present result should be read as a preference 

outcome specific to a lab-equipped subsample, 

given the study's purposive, infrastructure-

dependent sampling frame. 
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The comparatively high perceived scores for 

autonomy (M=3.64) and self-assessment 

consistency (M=3.49) align with the SRL and 

PLE strands that this study's PTLP concept 

synthesizes. When learners select and monitor 

their own delivery format, they are exercising 

precisely the goal-setting and self-monitoring 

behaviors central to SRL. This mirrors findings 

from a five-year systematic review reporting that 

SRL strategies in blended higher-education 

environments were associated with improved 

learning outcomes [10], and from a quasi-

experimental study in which learner autonomy — 

including self-reliance and learning strategy—

improved when students could choose among 

different digital technologies [9], [11]. Both 

parallels support, but do not causally confirm, the 

interpretation that choice over delivery format is 

linked to a stronger sense of ownership over 

learning within this sample. 

The secondary preference for the PowerPoint 

Package (29.7%) is consistent with the Cognitive 

Psychology dimension's information-processing 

framing: segmented, slide-by-slide delivery 

reduces the working-memory load associated 

with unstructured verbal input. Recent 

segmentation research supports this 

interpretation, finding that segmenting 

multimedia content measurably affects cognitive 

load and reading comprehension outcomes [18]. 

Conversely, the Audio Package was least 

preferred (13.5%), suggesting that mechanics and 

wave-equation content—which is inherently 

spatial—is not well served by a purely verbal 

channel. This is consistent with dual-coding-

informed research showing that multimodal 

input, which combines visual and verbal 

channels, produced different vocabulary-learning 

outcomes than monomodal input among 

secondary-level learners [30], reinforcing that 

single-channel audio explanations may under-

support schema-building for visually structured 

scientific content. 

Item 9 (M=3.33), where students flagged 

inconsistent teaching styles as a continuing 

barrier, indicates that PTLP functions as a 

delivery-format intervention—a distinction 

anticipated to standardize the teacher's role 

strictly as facilitator, precisely to isolate format-

related variance from teacher-related variance. 

This finding is consistent with recent evidence 

that the perceived quality of technology 

integration, rather than the frequency of 

technology use alone, is what predicts positive 

learning outcomes [2]. Read alongside the 21.6% 

of students who retained a preference for the 

Conventional Lecture, this suggests that PTLP's 

value is conditional: autonomous access to varied 

packages appears to support perceived learning 

experience for the majority of this sample, but a 

meaningful minority still relies on direct teacher 

mediation, and the format itself does not 

compensate for variability in instructional 

delivery. 

Overall, the pattern of results—high 

perceived value on cognitive and constructivist 

dimensions, tempered by the Item 9 caveat and 

the digitally pre-selected sample—supports 

treating PTLP as a promising but preliminary 

construct requiring validation in larger, more 

infrastructurally diverse settings. 

 
CONCLUSION 

This study indicates that integrating PTLPs into 

secondary physics education serves as an 

effective instructional intervention from the 

perspective of the learners. Adopting these 

customizable technology suites supports user 

autonomy, fosters self-paced learning stability, 

and enhances perceived exam preparation 

metrics. Because our analytical framework relies 

entirely on descriptive statistics (frequencies, 

means, and standard deviations), these findings 

reflect strong descriptive trends and positive 

student perceptions. 

Based on these descriptive boundaries, 

secondary school administrators and educational 

planners should look to structure lesson plans to 

offer verified, parallel digital pathways, 

encouraging students to actively curate their 

learning environments. Future research should 

utilize experimental, randomized control designs 

with larger sample sizes to statistically calculate 

the direct impact of PTLP choices on objective, 

longitudinal academic performance scores.
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