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The adoption of Online Learning Platforms (OLPs) was accelerated by the Covid
pandemic, becoming the norm for most schools in California. It was a critical opportunity to
redistribute education resources and to tackle entrenched inequities. This study assesses the
effectiveness of these platforms in reducing the educational achievement gap in California
K-12 education. This paper starts by analyzing the current situation of achievement
differences across race and socioeconomic status in the period after the pandemic. That is
followed by a critical review of the three main components of the OLP: Resource
Accessibility, Personalized Learning and Teaching Support while integrating pertinent
concerns like cultural capital and algorithmic bias. The findings show that although the
structural potential of OLPs to deliver adaptive and universal content is huge, their efficacy
is strictly conditional. For instance, there is a need for strategic policy interventions to
eliminate the digital divide as well as sophisticated 'high touch' pedagogical models in
schools. Without these reforms, the OLPs will just be automated channels through which
preexisting systemic inequalities are reproduced and inequality is not truly achieving the
goal of digital equity.

Educational achievement gap, online learning platforms, digital divide, K—-12
education, algorithmic bias

The persistent educational achievement gap in the United States, marked by historical and systemic
inequities in academic achievement based on race, socioeconomic status (SES), and geography,
remains the most significant challenge to K-12 education (Darling-Hammond, 2020). For decades
now, traditional reform efforts, focused mainly on funding equalization and the standardization of
the curriculum, have failed to narrow this gap especially in diverse states like California. The crisis
of equity was worsened by the COVID-19 pandemic that required an abrupt and mass migration to
remote learning environments [1]. This shift, while initially disruptive, simultaneously normalized
the use of OLPs. The platforms that range from content repositories like Khan Academy and
massive open online courses (MOOCs) to more personalized, adaptive tutoring systems such as IXL
and DreamBox, hold the inherent potential to overcome the traditional schooling limitations, such as
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geographical constraints and rigid pacing [2]. The proliferation of OLP after 2020 has had them at
the forefront of educational resource distribution debates as a potential disruptive technology able to
achieve equity where traditional institutions failed.

Early studies on the of technology in educational equity pointed to the existence of "digital
divide," which was defined by inequalities in hardware and connectivity, which correlated
negatively with academic outcomes among low-SES students and color [3]. The transition to remote
learning initially seemed to confirm these fears, with stories emerging of the "homework gap" and
its subsequent disastrous effects on huge learning loss along racial and socioeconomic lines [4]. This
result has increased interest in the role of shadow education (private tutoring); an arena in which
low-income families are systematically excluded but which OLPs could in principle democratize. A
more recent and second wave of research has focused on design and implementation of platforms as
opposed to access to technology devices. These studies point to the power of OLPs because of their
adaptive and diagnostic capabilities that can offer targeted and individualized remediation in areas
where traditional and teacher-led instruction cannot provide to a classroom of diverse learners [5].
Researchers have determined that OLPs are best used in a blended learning environment
characterized by high-tech content delivery and high-touch human interaction and guidance rather
than a fully self-directed or simply asynchronous format [6]. Recent research is turning toward
consensus on the acceptance of the fact that technology is not an end, and its impact is wholly
dependent on the ecology in which it is integrated in or in reference to pedagogical and
infrastructural support [7]. The purpose of this paper is to establish a bridge between these two
positions, showing that infrastructure (the digital divide) and pedagogy (implementation) are
inextricably linked and failure in either makes OLP efficacy unworkable. The goal of this paper is to
bridge these two views, demonstrating that infrastructure (the digital divide) and pedagogy
(implementation) are inseparable determinants of OLP efficacy

This paper discusses this major question: What is the efficacy of OLPs in reducing the K-12
educational achievement gap in California? Given that California is one of the largest states in the
US with a majority-minority tag and considering its ambitious digital infrastructure goals like the
"Broadband for All" initiative, the state is an important study to assess the role of technology in
addressing educational equity issues. This is an important topic because, first, it moves beyond the
basic question of access to technology to take a harder look at technology impact, rigorously
assessing whether the digital tools used during the pandemic proved to be equitable levers whether
they magnified an existing disparities and became part of a post-pandemic "K-shaped" recovery in
learning [8]. Second, the findings present timely evidence at the state and local policy levels,
especially those in charge of distributing the local control funding formula (LCFF) funds, which can
help develop post-pandemic strategies that appropriately integrate technology into ongoing equity
efforts. Finally, by breaking the specific operational mechanisms — resource accessibility,
personalization, and teacher support, this research offers evidence-based insights into the
pedagogical and socio-economic requirements for OLPs to be more than administrative tools and
credible equity accelerators.

California Assessment of Student Performance and Progress (CAASPP) data is the most effective
measure of the severity of the crisis. The comparison between the results realized pre-pandemic
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(2019) with the recent ones (2023) indicates that various aspects of learning have been lost, which is
disproportionately high among the marginalized groups of students [9,10].

2.1.1. Socioeconomic dimension: the persistence of the financial barrier

An academic success is strongly predicted by the socioeconomic Status (SES), which can be
reflected by the eligibility for the free or reduced-priced meal program. Although the proficiency
rates across the board have decreased because of the pandemic, the real gap in the background is
tremendous, which directly translates into unequal results.

ELA proficiency by socioeconomic status,
CAASPP 2019-2023
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Figure 1. English language arts proficiency by socioeconomic status in California K—12, 2019-2023

Figure 1 shows relative stability of the absolute gap between 24.8 pp to 24.6 pp, and this is
deceptive. That is because econometric analysis of recovery trajectories shows that high-poverty
school districts have demonstrated slower recovery rates after the pandemic compared to lower-
poverty districts [11]. The studies also show that high-poverty districts had steeper decline initial
declines in proficiency. The structural finding confirms that the lack of access to stabilizing cultural
capital in the form of parental supervision, private tutoring, and home resources during remote
instruction directly translated into larger educational debts for the most vulnerable students. The
OLP delivery method was, therefore, made ineffective by the underlying economic inequality [12].
These socioeconomic disadvantages were often compounded during remote learning by unequal
access to stable home learning environments and digital infrastructure, reinforcing existing gaps
rather than creating new ones.

2.1.2. Racial dimension: entrenched disparities in core subjects

The racial gaps in core subjects like mathematics show a structural entrenchment. The most acute
crisis is in Mathematics, where losses were steepest and the gap is widest.

Mathematics proficiency by race,
California K—12, CAASPP 2019-2023
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Figure 2. Mathematics proficiency by race in California K—12 (CAASPP), 2019-2023
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As shown in Figure 2, the difference between the top-scoring and least-scoring racial groups is
still well above 50 percentage points. The UC Davis Center for Poverty and Inequality Research
determined that the learning trajectory of Black and Hispanics students during the remote learning
period was very much flatter than that of White and Asian students, actively widening the disparity
during the acute period of OLP dependency [1]. This pattern is much more than access, indicating
instead, long-term systemic issues linked to distribution of teachers, resource allocation within
school, and the widespread effects of implicit bias [13].

2.2. Core scholarly causes amplified by remote learning

The achievement gap is a complex, structural phenomenon that has three main interconnected causes
that were made worse, rather than resolved, by the mass shift to digital instruction.

2.2.1. Unequal resource allocation and the local funding trap

The major structural cause is the unequal funding mechanism for public schools. Despite
California's efforts toward equalization through the LCFF significant disparities remain. Wealthier
districts use their increased local property taxes, philanthropic donations, and well-funded parent-
teacher organizations (PTOs) to hire better, higher-salaried teachers, maintain smaller classes and to
buy better technology and supplemental materials [14]. In turn, high-poverty districts face high
turnover rates and shortages in specialized subjects (such as AP physics). When remote learning
began these resource gaps all translated into unequal quality digital instruction. The OLP was as
good as the ability of the district to support its rollout.

2.2.2. Family background, cultural capital, and shadow education

A student's home environment and socioeconomic background disproportionately contribute to the
achievement gap. Sociological theories, specifically Bourdieu's notion of cultural capital, state that
middle and high-income families offer a home environment rich in academic norms, literacy
practices and educational guidance that may not be available to low-income families [15]. When
schools closed, the presence of "cultural capital" in the home became the most critical factor in
student success. Also, the rich depend very much on shadow education that is characterized by
private tutoring and college counseling [16]. While OLPs theoretically democratize this tutoring,
like the case of Khan Academy replacing a private tutor, low-income families often are deficient in
the meta-cognitive skills or the parental educational background needed to successfully guide self-
directed online learning [17]. Therefore, the pandemic has shown that access to digital shadow
education is not sufficient; the student must have necessary human capital that allows him to use it
successfully.

2.2.3. Limitations of traditional teaching models and the "matthew effect"

Traditional, lecture-based instruction in the classroom is fundamentally inadequate when it comes to
meeting the diverse needs of students, and it creates the "Matthew Effect" in the sense that the poor
get poorer, the rich get richer. Low SES students start behind and fall even further behind because
the curriculum pace is faster than their rates of mastery [18]. While OLPs are in the right place to fill
this gap by offering adaptive learning, the failure to close the gap systemically shows that the faults
and shortcomings of that traditional model were not solved immediately by technology. Instead, the
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shortcomings of the old-school model were simply shipped off to the home setting, where the
disadvantaged students didn't have the safety nets to catch up.

3. Critical analysis of OLP mechanisms

The preceding chapters demonstrate that California's K—12 educational achievement gap remains
structurally entrenched, shaped by persistent socioeconomic and racial inequalities that were
intensified rather than resolved during the expansion of remote learning. Although online learning
platforms promise scalable access to high-quality educational resources, existing evidence shows
that technology alone does not function as an equalizing force. The success of OLPs depends on
their interaction with students' home resources, schools' abilities, and instructional practices. This
chapter will discuss three main ways OLPs can impact on educational equity: access to resources,
personal learning, and teacher integration.

3.1. Mechanism 1: resource accessibility and the cultural capital dilemma

The structural potential of OLPs lies in their ability to democratize access to educational content,
addressing both geographical and financial barriers [11]. First, OLPs effectively decommodify high-
cost educational goods like AP test preparation, specialty foreign language tutoring, and university-
level curated content. This combats the high cost of shadow education, creating a semblance of
leveling the playing field between low and high SES students. The OLP delivers high-quality
content irrespective of local property taxes or district resources.

Second, the effectiveness of this content access is fundamentally limited by a student's existing
cultural capital, a concept that refers to parental guidance, time management skills and proficiency
in using educational tools. Access to a resource does not guarantee its effective utilization. Students
from high-SES backgrounds have been socialized to understand and navigate educational tools,
possess the necessary academic self-regulation (study habits, time management), and often receive
parental guidance on utilizing the platform's advanced features. Low-SES students, lacking these
forms of capital, may struggle with the self-directed nature of OLPs, leading to low engagement, or
shallow engagement, which yields minimal learning gains [5]. And lastly, the Issue of Content
Neutrality means that content must be culturally responsive to make resources equally accessible.
When the content on an OLP is implicitly structured towards is a small, wealthy, White suburban
setting (such as all examples involving high-SES activities), it simply does not connect with and
build up on the existing knowledge of other student groups.

3.2. Mechanism 2: personalized learning and the risk of algorithmic bias

The adaptive quality of OLPs encourages mastery learning and provide a path out of the Matthew
Effect, one of the pedagogical challenges that traditional instruction has failed to overcome [9]. For
example, adaptive algorithms are powerful. They use Item Response Theory (IRT) to precisely
diagnose a student's specific knowledge gap like difficulty in calculating the area of a circle
compared to struggling with understanding the pi itself. The OLP can then provide immediate,
individualized micro-remediation that stops the cumulative academic debt and allows students to
progress based on proven mastery rather than arbitrary pacing, a direct corrective to the flawed, one-
size-fits-all classroom model.

Algorithmic bias is a real issue, and the most significant academic problem is the fact that
algorithmic bias might increase and spread original inequalities on an automated basis [14]. In the
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case when a student in a chronically under-resourced school, the indicator of their poorer initial
knowledge, who continuously rolls out OLP modules with lower scores, the predictive modeling-
founded based algorithm can lower the difficulty ceiling or reinforce a deficit model that focuses on
what the disadvantaged student lacks rather than identifying their latent potential or strengths. Also,
time-on-task is usually used to gauge the efficacy of personalization and that ignores the possibility
that the low-SES students often do not have the endurance and concentration necessary to spend
prolonged and continuous hours on the OLP due to their environments. When the algorithm rewards
time, not efficiency of learning, the algorithm is likely to produce bias by favoring students who are
heavily supervised by parents and those who have a stable home [3].

3.3. Mechanism 3: teaching support and imperative integration

This mechanism proposes a perspective on OLPs that see them as part of the resources available to
teachers as opposed to the idea of OLPs as substitutes to teachers [7]. This creates an opportunity for
high-touch precision diagnostics where the OLPs can provide high-resolution real-time data, which
is not possible with paper assignments. With this type of data dashboard, teachers will be able to
provide specialized learning interventions to students, as opposed to offering undifferentiated
instruction. The OLP handles the rote content, leaving the teacher with more time to be involved in
high leverage activities such as small-group tutoring, motivational feedback and social-emotional
learning which are essential to the successful engagement of the students.

This perspective is hindered by the digital pedagogy deficit, and the mechanism would
completely fail in the case where the teachers lack digital pedagogical skills like the ability to
interpret OLP diagnostic data and implement it in a real-life classroom [10]. Research indicates that
a significant number of educators, especially those in low-resource schools with little professional
development funds, perceive the OLP as a passive teaching aid as opposed to a proactive diagnostic
instrument. They may look at the data but lack the skills or the time strategically adjust their
classroom teaching in response. Technology then becomes an administrative burden, not an
instructional asset. Although OLPs provide data that allow for parental involvement, low-SES
parents might not be skilled enough to interpret complicated performance indicators [3]. Unless the
platform can simplify and translate academic into actionable steps non-academic users, the idea of
home and school connection remains superficial, failing to address the fundamental gap in academic
support outside of school hours.

4. Optimization strategies for improving the effectiveness of Online Learning Platforms

As is confirmed in the analysis, the effective application of OLPs can be regarded as a product of
deliberate policy design, platform design, and advanced pedagogy. The goal is to move from equity-
neutral access to equity-driven acceleration.

4.1. Policy level: structural reform and accountability

This practice needs system-level support at the state and local level, and it means that issues
regarding the priorities of educational resources should be reconsidered. This means the state should
eradicate the digital divide and device poverty by stopping regarding access to the internet as a
luxury and instead regarding it as a necessity in schooling. The policy should focus on implementing
a state-subsidized broadband and internet infrastructure development of all rural and low-income
urban regions. California should also enforce and invest in initiatives that allow every disadvantaged
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K-12 student with access to modern high-functioning computing devices and consider the poverty of
the viewing device poverty as equivalent to textbook poverty [10].

Second, states should mandate algorithmic transparency using equity audits. In order to mitigate
the risk of algorithmic bias (Section 3.2), state and district funding for OLPs must be contingent
upon independent, third-party equity audits. These audits have to confirm that platform algorithms
are created to accelerate academic progress of students, and the application of such algorithms does
not contribute to the overrepresentation of disadvantaged students in lower-size learning tracks. The
policy ought to be rewarding the platforms that show their ability to close, not keep the achievement
gap narrow.

Also, OLP usage and learning gains should be officially integrated into the state accountability
system like LCFF. Supplementally funded schools must be obligated to not only show OLP access
but also produce evidence of strategic deployment that leads to quantifiable improvement in the
proficiency of the target groups of students. Further, it is essential to prioritize the allocation of
dedicated digital teaching and training funds to school districts facing the highest levels of poverty,
ensuring that resources reach those most in need. Additionally, strategic collaboration with
telecommunications companies can facilitate the rollout of affordable broadband packages tailored
for rural and underserved communities, while a phased approach to digital infrastructure
development will help systematically address connectivity gaps across regions. These targeted
practices not only enhance access to online learning platforms but also lay the groundwork for more
equitable educational opportunities statewide

The platforms themselves must evolve to be more responsive to the needs of marginalized learners.
First, platform design should not rely on simple language translation but understand the importance
of integrating culturally relevant content and instructional context. Algorithms must be adapted to
build on the students' cultural capital, relating academic content to real-life experiences relevant to
diverse populations.

The above analysis shows the importance of teacher support, and the role of OLPs as
complementary to teacher substitutes. In that case, OLPs must guarantee interoperability with
district Learning Management Systems (LMS) and Student Information Systems (SIS). That means
that data should be presented to teachers in a concise, easily digestible format that identifies high-
priority students for intervention, reducing the cognitive load on educators and making the data
immediately actionable.

At the platform level, it is crucial to strengthen data security and privacy protection measures.
Online learning platforms should comply with the U.S. Children's Online Privacy Protection Act
(COPPA), implement encrypted storage for student data, strictly prohibit unauthorized data sharing,
and establish safeguards to prevent privacy breaches. These practices ensure that student
information remains secure while supporting equitable and responsible digital learning
environments.

Lastly, platforms should strategically utilize human support like virtual peer tutoring and
asynchronous teacher feedback within the platform environment, ensuring that the high-touch
element is always integrated with the high-tech content, mitigating the risk of self-directed learning
failure.
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4.3. School level: pedagogical refinement and support systems

The most significant optimization occurs at the school level through professional development and
restructured time. For a start, schools must eliminate purely self-directed OLP use. Schools should
implement blended learning models whereby the technology is implemented in environments
backed by human presence, including mandatory after-school tutoring activities, structured learning
laboratories, or even in-class centers. This offers the required accountability and oversight to
disadvantaged students [10]. Teacher training and development programs should shift from
technology literacy to data-driven pedagogy. That implies training that aims at educating teachers on
how to use OLP diagnostic results, knowing the patterns of algorithmic bias strategies to optimize
teacher commitment [7]. Also, schools can leverage OLPs to build internal peer-tutoring systems.
Students with high performance may be encouraged to utilize the OLP data dashboard to tutor and
encourage underprivileged students. This system does not only offer academic support, but it
develops a supportive culture of learning leveraging on the diagnostic capability of the OLP in
addition to the creation of community.

5. Conclusion

The department of education for California should understand the urgent issues that are associated
with OLPs. Their usefulness as complementary to teaching, and their potential to challenge
historical and systemic barriers that sustain achievement gaps between different low and high SES
groups cannot be underestimated. However, the successful utilization of OLPs requires a change in
mindset at the policy and school level. First, teachers need help with learning how to utilize the data
from the OLPs to offer differentiated education that isolates the unique needs of different students
and implements tailored interventions. Policymakers should be aware of the algorithmic and
platform architecture issues that can migrate the factors creating achievement gaps to the platforms
and systems. This means that districts and educators should embrace inclusion where the content
and platforms are created with the contribution of local communities and end users.

References

[1] Bourdieu, P. and Passeron, J.C. (1990) Reproduction in Education, Society and Culture (2nd ed.). Sage
Publications.

[2] California Department of Education (CDE) (2023) California Assessment of Student Performance and Progress
(CAASPP) 2022-2023 Results. California Department of Education.

[3] Chetty, R., Friedman, J.N., Hendren, N., Jones, M.R. and Porter, S.R. (2023) Diversity and the Geography of
Economic Opportunity. National Bureau of Economic Research.

[4] Divanji, R.A., Bindman, S., Tung, A., Chen, K., Castaneda, L. and Scanlon, M. (2023) A one stop shop?
Perspectives on the value of adaptive learning technologies in K-12 education. Computers and Education Open, 5,
100157.

[5] Fisk, R.P, Gallan, A.S., Joubert, A.M., Beekhuyzen, J., Cheung, L. and Russell-Bennett, R. (2023) Healing the
digital divide with digital inclusion: enabling human capabilities. Journal of Service Research, 26(4), 542-559.

[6] Hansen, T. and Heggen, T. (2020) The impact of lockdown on the learning gap: family and school divisions in
times of crisis. European Societies, 22(5), 653-670.

[7] Hanushek, E.A., Kinne, E., Lerch, J. and Woessmann, L. (2022) The Consequences of the Pandemic for the Long-
Run Achievement Gap. IZA Institute of Labor Economics Discussion Paper, 15332.

[8] Jose, B.C., Kumar, M.A., Udayabanu, T. and Nagalakshmi, M. (2024) Assessing the Effectiveness of Adaptive
Learning Systems in K-12 Education. International Journal of Advanced IT Research and Development, 2(1), 1-10.

[9] Kem, D. (2022) Personalized and adaptive learning: Emerging learning platforms in the era of digital and smart
learning. International Journal of Social Science and Human Research, 5(2), 385-391.

118



Proceedings of ICSPHS 2026 Symposium:Ethics, Law, and Psychology: Interdisciplinary Reconstruction of Humanities in Medicine
DOI: 10.54254/2753-7048/2026.ZJU31642

[10] Means, B., Neisler, J. and Banholzer, L. (2021) The State of EdTech in K-12: The COVID-19 Pandemic and
Beyond. Digital Promise.

[11] Liu, K., Tschinkel, R. and Miller, R. (2024) Digital equity and school leadership in a post-digital world. ECNU
Review of Education, 7(3), 762-783.

[12] McGee, G.W. (2021) Closing the achievement gap: Lessons from Illinois' golden spike high-poverty high-
performing schools. In Closing the Achievement Gap, 97-125. Routledge.

[13] Moreira, E.V. and Neto-Mendes, A. (2025) Shadow education and social inequalities: An integrative review of the
phenomenon supplementary tutoring based on the theory of cultural and social reproduction. Education Policy
Analysis Archives, 33.

[14] O'Neil, C. (2016) Weapons of Math Destruction: How Big Data Increases Inequality and Threatens Democracy.
Crown.

[15] Stanford/Harvard (2024) Research reveals striking variations in pandemic recovery among U.S. school districts.
Stanford University News.

[16] Stanovich, K.E. (1986) Matthew effects in reading: Some consequences of individual differences in the acquisition
of literacy. Reading Research Quarterly, 21(4), 360-407.

[17] UC Davis (2023) New Analysis Breaks Down Causes for Increased Achievement Gaps During COVID-19
Pandemic. UC Davis Center for Poverty and Inequality Research.

[18] U.S. Department of Education, National Center for Education Statistics (2022) The Nation's Report Card: 2022
NAEP Reading and Mathematics Assessment. U.S. Department of Education.

119



