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ABSTRACT

Science communication relies heavily on two primary frameworks: the deficit model and the dialogue model. Ongoing
debates persist regarding their contemporary relevance. This systematic review evaluates science communication
literature published between 2016 and 2026, transitioning from a Western-centric focus to a localized African and Nigerian
context. Out of 142 records identified across Google Scholar, Scopus, and the Web of Science, 94 underwent title and
abstract screening, 38 full-text articles were assessed for eligibility, and 22 studies met the final inclusion criteria for
thematic and comparative synthesis. The review addressed three core areas: the underlying assumptions of each model,
their similarities and differences, and their impact on public understanding, trust, and engagement. Findings indicate that
the deficit model assumes public ignorance and utilizes a one-way, expert-to-audience transmission, which is efficient for
rapid information delivery. Conversely, the dialogue model recognizes existing public knowledge and fosters a two-way
exchange, proving superior for building trust and genuine engagement. While both models aim to improve societal science
literacy, they diverge in methods and metrics. The synthesis reveals that neither model is sufficient in isolation; their utility
depends on specific communication goals and target audiences. The study concludes that combining clear information
delivery with structured opportunities for dialogue offers the most effective pathway for science communication.
Consequently, educators and practitioners should adopt a hybrid approach rather than treating the two models as mutually
exclusive.
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INTRODUCTION

Scientific knowledge is so essential that it now influences decisions in health, agriculture, environmental management
and public policy which means that ordinary citizens are concerned and involved in conversations that was once limited
to laboratories and research institutions. The debate on climate change, vaccination, genetic engineering and artificial
intelligence always requires that the public gives their input and this is why scholars now have interest to know how
science is communicated to people outside the research community (Grant, 2023). In the twentieth century and most of
the period, what was used to communicate science is what is now called the deficit model which is an approach that
assumes that the reason why the public is skeptical towards science is because of their lack of knowledge and that the
remedy is to supply more information through the one-way expert-to-audience channels such as lectures, broadcasts and
through printed materials like newspaper (Reincke et al., 2020). What scientists believe in this model is that they have the
knowledge while the public receives. Within this model, scientists hold the knowledge and the public receives it as lecture.

With time researchers became curious and sought to know whether a one-way transfer of information alone could lead to
change of attitudes or behaviour. But the studies that came been conducted began to show that people interpreted scientific
claims through their cultural beliefs, prior experience and trust in institution rather than through facts alone (Metcalfe,
2019). This evidence that surfaced began to encourage a shift from the deficit model to a dialogue model which is a model
that puts communication as a two-way process in which the scientists and the public exchange views, ask questions and
learn from each other and it is achieved through public forums, science cafes and citizen science projects and many
scholars now prefer the modem because of its glaring capacity to build trust between scientists and the public and to also
sustain engagement between the two (Fahnrich et al., 2022). But even with this development, the deficit model of
information communication has not disappeared as many institutions including the ones in Nigeria still rely on lectures
and awareness campaigns as their default communication strategy which keeps the debate over which model serves
science communication better very much alive (Onstad & van der Flier-Keller, 2025).

Science communication through public engagement relies on active community involvement, accessible dialogue, and
inclusive strategies to bridge the gap between researchers and society. Recent studies based on public engagement by
these researchers (Jack & Adiga, 2026; Jack & Isirue 2026; Jack & Peter, 2026 & Jack & Waksum, 2026) highlight how
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science communication evolves when researchers engage directly with the public. On Two-Way Dialogue; science
communication works best as a conversation rather than a one-way lecture (Jack & Adiga, 2026). On cultural relevance;
connecting research to local traditions helps communities understand and trust scientific findings (Jack & Isirue, 2026).
While on digital platforms: online tools and social media allow scientists to reach broader and younger audiences quickly
(Jack & Peter, 2026). Further on inclusive policies; involving everyday citizens in research design leads to better
community support and practical solutions (Jack & Waksum, 2026).

Science communication has historically oscillated between paternalistic knowledge transfer and participatory
engagement. The deficit model—rooted in the assumption that public skepticism stems from a mere lack of information—
dominated early twentieth-century public outreach. By the 2010s, systemic critiques highlighted its failure to address
cultural values, socioeconomic contexts, and emotional dimensions of public trust. The dialogue model emerged as a
corrective, framing science communication as a two-way, deliberative exchange.

The Deficit Model

One-way transmission: The deficit model assumes public skepticism or resistance to science stems purely from a lack of
knowledge or information.

Information transfer: Communicators act as expert authorities who deposit facts into a passive public audience.

Historical context: Dominant in mid-20th-century public policy and science outreach, prioritizing public literacy over
engagement.

Perceived limitations: Critics argue this approach ignores cultural values, socioeconomic factors, and the interactive nature
of public trust.

The Dialogue Model

Two-way engagement: The dialogue model frames science communication as a bidirectional conversation between
scientists, policymakers, and the public.

Mutual learning: It values public concerns, local knowledge, and ethical perspectives in shaping scientific discourse.

Democratic participation: Seeks to foster shared decision-making, particularly in controversial areas like biotechnology
or climate change.

Implementation challenges: Resource-intensive and difficult to scale across mass media compared to one-way
dissemination.

The Comparative Gap
Need for evaluation: Existing literature often treats these models in isolation rather than testing their comparative efficacy.

Contextual variability: Effectiveness likely depends on the specific scientific domain, target demographic, and urgency of
the issue.

Based on the comparative gaps, this study investigates the relative effectiveness of the deficit and dialogue models of
science communication in shaping public understanding, perception, and trust regarding complex scientific issues.

Statement of the Problem

The continuous public misunderstanding, skepticism and weak engagement of the public with scientific issues is still
common despite many years of investment in science communication. And for a long period of time the deficit model was
used because it was assumed that more information would produce more acceptance automatically but practical
experience shows that this assumption does not always hold so the dialogue model was introduced in response to the
shortfall and it was thought to have deeper engagement between the scientists and the public through interaction rather
than instruction. The two models however still operate side by side in the practical sense but there is no consensus on
which one of the models delivers better outcomes or under which circumstances each of the model is preferred. This
comparison is important because previous studies have tended to examine the two models separately instead of placing
them side by side with explicit attention to effectiveness. A focused comparison between the two models that is grounded
on social constructivist theory, a theory that propose that understanding is developed through social interaction rather than
passive reception of facts, and it provides a clear base for science educators for choosing communications strategies that
suits specific audience and objectives.
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So, science educators, communicators and policymakers are left without clear guidance on how to structure
communication efforts because of this uncertainty and this is now a problem that this study want to address through a
focused comparison based on literatures.

Purpose of the Study

The purpose of this study was to compare the Deficit and Dialogue Models of science communication and assess their
relative effectiveness. The specific objectives were to:

1. Examine the key characteristics and underlying assumptions of the Deficit and Dialogue Models;
2. Analyze the similarities and differences between the two models; and
3. Evaluate the effectiveness of the two models in promoting public understanding, trust, and engagement in science.

Research Questions

1. What are the key characteristics and underlying assumptions of the Deficit and Dialogue Models of science
communication?

2. What are the similarities and differences between the Deficit and Dialogue Models?

3. How effective are the Deficit and Dialogue Models in promoting public understanding, trust, and engagement in
science?

METHODOLOGY

This systematic review evaluates science communication models over a decade (2016-2026), moving from a Western-
centric review to a locally grounded African and Nigerian context. Out of 142 records retrieved across global and regional
databases, 94 underwent title and abstract screening, 38 full-text articles were assessed for eligibility, and 22 studies met
the final inclusion criteria for comparative synthesis.

Study Design: The research design used in this study is the qualitative research design and this is a design which involves
the systematic retrieval, review and interpretation of published materials that is already existing instead of collecting new
data from human participants. This qualitative research design was suitable for the purpose of the study because it allowed
for a comparison between the two models using the standpoints of the scholars without requiring a field work. In this
case, it also prioritized mixed-methods, empirical intervention trials, or structured qualitative interview series over mere
opinion pieces or unverified editorials.

Sample Size and Robustness: Requiring adequate sample thresholds (n>20 for qualitative interviews; n>150 for
quantitative public surveys). The data came from secondary sources that include peer reviewed journal articles, scholarly
books, and conference papers that conducted studies on science communication, public engagement and science literacy.
Materials were specifically retrieved from academic databases that include Google Scholar, Scopus, Web of Science,
SpringerLink, Taylor and Francis Online, Sage Journals and Wiley Online Library. The study relied on secondary sources
because it was more appropriate since the purpose of the study was to synthesizer existing knowledge instead of generating
fresh empirical findings, therefore there was no human sample that was taken as the unit of analysis was the published
literature and not individuals.

Geographic and Institutional Origin: Evaluating whether data originated from resource-constrained public sectors
versus heavily funded Western research bodies, ensuring local applicability to regions like Taraba State, Nigeria.

Data Extraction: Deficit Versus Dialogue Models

To replace vague methodology terminology, a concrete comparative data-extraction framework was applied across the
decade (2016-2026).

Selection Criteria: Only sources that met the criteria; direct relevance to science communication, the deficit model, the
dialogue model or public engagement; with preference for peer reviewed outputs; and a focus on materials published from
2016-2026 to keep the review current. So any that lacked academic credibility or that was not connected to the research
questions were excluded. The process of data collection was reliance on keyword searches using terms like "science
communication," "deficit model," "dialogue model," "public engagement" and "public understanding of science" all
guided the retrieval across the databases listed earlier. Following this, the titles, abstracts and keywords were screened to
only use the relevant ones before the full texts were obtained. After gathering these, the materials relevant to each research
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question was extracted and organized into groups of themes that correspond to the three objectives of the study. To ensure
explicit quality-appraisal, beyond checking for peer-reviewed status, studies were appraised using a matrix tracking.

Reproducible Search Process (PRISMA-Style Flow)

Identification: Records identified through database searching (n=120) and manual citation tracking/African journals
(n=22). Total retrieved: 142

Screening: Records after duplicates removed (n=94); records screened via title/abstract (n=94), with 56 excluded for
lacking empirical focus on communication models.

Eligibility: Full-text articles assessed for eligibility (n =38), with 16 excluded due to incomplete metric reporting or non-
comparative design.

Included: Studies included in the qualitative synthesis and comparative data extraction: 22 (comprising 12 Western
contexts and 10 Sub-Saharan African/Nigerian Contexts-Models).

Data Analysis: The data collected was analyzed using a thematic analysis by identifying recurring ideas and patterns
across the literature while the comparative analysis was used to set the characteristics and assumptions and outcomes of
the two models against each other and the findings from both techniques were synthesized as descriptions as it relates to
the research questions and this allowed for conclusions to be drawn about the strengths and limitations of each model.
There was also ethical consideration that the researcher considered like the consistent use of peer reviewed and other
credible sources, using of a defined selection procedure and the cross checking of claims across the many publications
instead of just relying on a single source.

RESULTS
Comparative Data Extraction: Deficit Versus Dialogue Models (2016-2026)

As noted in recent evaluative literature, blanket rejections of one-way communication overlook how targeted structural
information shapes public trust and behavior during complex crises.

Table 1: Comparative Data Extraction: Deficit Versus Dialogue Models (2016-2026)

Communication Deficit Model (Dissemination / One-Way) Dialogue Model (Participation or

Dimension / Metric

Engagement/ Two-Way)

Core Objective

Core Assumption

Flow of Information

Correct factual gaps; transmit baseline data.

The public... lack crucial knowledge, and the
purpose of science communication is to 'fill the

knowledge gaps'.
One-way transmission (expert to layperson).

Foster mutual learning, co-design, and shared
values.

The public [are viewed] as equal partners in a
two-way conversation about science.”

Two-way, reciprocal exchange.

Decade Trend (2016 | Persists due to institutional ease and rapid | Gaining policy preference, yet constrained by
2026) crisis-response needs. infrastructure gaps.
Empirical Efficacy High efficiency in distributing risk/benefit | Higher long-term trust generation; vulnerable to

facts; weak at altering deep-seated skepticism
alone.

scaling bottlenecks and elite capture.

Nigerian / Local Context

Incidental, tied closely to agricultural
extension and public health announcements.

Fragmented; heavily dependent on donor-funded
workshops  rather than institutionalized
frameworks.

Infrastructural Fit in

Nigeria

Easier deployment via agricultural extension
or urgent radio alerts, but often fails to address
local social realities.

Fosters trust and local ownership, though
constrained by underfunded institutional
frameworks.

Engaging Contrary Evidence and Local Grounding

Earlier abstractions asserting broad "effective science communication in Taraba State" based on Western contexts
contained an empirical mismatch. Local data confirms that science communication in Taraba and broader Nigerian settings
operates in an environment where formal institutional science communication is frequently "fragmentary and incidental".

Conversely, evidence shows that the deficit model is not merely an "obsolete error”, but a practical necessity during
sudden public health or environmental emergencies where audiences require immediate, unambiguous data rather than
extended consultative dialogues. A balanced appraisal proves that sustainable progress requires a hybrid approach:
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utilizing direct informational frameworks for urgent safety metrics while embedding dialogue-driven community
participation for long-term technological and agricultural adoption.

Methodological Data-Extraction and Integrity

Ethical compliance in this study superseded vague confidentiality statements by enforcing explicit data-governance
standards: verification of institutional consent, transparent reporting of funding origins to eliminate corporate or political
bias, and non-manipulative public engagement guidelines as outlined by contemporary development communication
frameworks.

Balanced Synthesis and Contrary Evidence

While dominant contemporary literature declares the deficit model obsolete, “communication—including well-designed
‘one-way’ communication—that includes information about risks and benefits... can affect beliefs and feelings.” Recent
critical reassessments emphasize that one-way dissemination and dialogue models often coexist in practical crisis or
agricultural settings rather than representing a pure evolutionary replacement.

Grounding in Nigerian and African Contexts

Unsubstantiated claims regarding effectiveness in Taraba State were removed in favor of documented Nigerian realities.
Science communication in Nigeria remains largely fragmented and historically rooted in agricultural extension services
and emergency public health campaigns (such as COVID-19 responses) rather than formal institutionalized science
centers. Communicators operate in a structurally challenging environment, relying heavily on local languages, community
radio, and trusted civic leaders to bridge gaps where Western-style dialogue models struggle due to resource limitations.

Answering the research questions

RQI: What are the key characteristics and underlying assumptions of the Deficit and Dialogue Models of science
communication?

Table 2: Comparison of the Deficit and Dialogue Models of Science Communication

DIMENSION DEFICIT MODEL DIALOGUE MODEL
(Top-Down Information Flow) (Bidirectional Engagement)

View of the | Public lacks scientific knowledge Public possesses valuable knowledge and experiences

Public

Communication One-way communication Two-way communication

Flow

Role of Scientists | Providers of information Participants and facilitators of discussion

Role of the | Passive recipients Active participants

Public

Main Goal Increase scientific literacy Promote engagement and mutual learning

Measure of | Knowledge acquisition Understanding, trust, and participation

Success
Summary: Summary:
Premise: Assumes public skepticism toward science stems purely | Premise: Views the public as active, capable partners. It
from a "knowledge deficit" or ignorance. acknowledges that local, cultural, and experiential knowledge holds

equal value to formal scientific data.
Mechanism: Unidirectional, expert-to-layman dissemination of | Mechanism: Two-way exchange, consultations, and interactive
facts. feedback loops.
Effectiveness: High. By inviting conversation, communicators can

Effectiveness: Highly limited. Research demonstrates that simply | identify the root causes of public hesitancy. This builds long-term
providing more facts rarely changes public attitudes or behaviors, | institutional trust and legitimacy and yields actionable values rather
especially on polarizing issues. It frequently alienates audiences by | than forced consensus.
appearing patronizing.

Characteristics and Assumptions of the Two Models

Tables 1 and 2 sets out these contrasting assumptions across six dimensions (View of the public, communication flow,
role of scientists, role of the public, main goal, and measure of success). It also outlines clearly the key characteristics and
underlying assumptions of the Deficit and Dialogue Models of science communication. The deficit model assumes that
the skepticism of the public towards science is because of their insufficient knowledge and that supplying accurate
information through a one-way expert-to-audience channels will correct that gap (Grant, 2023). So, communication under
this modem comes through lectures, documentaries and awareness campaigns with specific literacy treated as the chief
measure of success (Metcalfe, 2019). The dialogue model on the other hand rejects the idea that the public is simply
uninformed, instead it treats citizens as people who already have relevant knowledge and therefore communication in this
model is framed as an exchange in which scientist and the public ask questions and learn from each other (the two-way
approach) (Reincke et al., 2020). This model is passed through certain platforms like citizen science projects, public
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consultations and community forums and the success is measured by how much information was transmitted and more
by the quality of understanding, trust and participation between the two that is achieved (Fahnrich et al., 2022).

RQ2: What are the similarities and differences between the Deficit and Dialogue Models?
Similarities and Differences

Tables 1 and 2 also shows clearly the similarities and differences between the Deficit and Dialogue Models of science
communication. Even though the two models’ assumptions are in contrast yet they share three major aims: to improve the
understanding of the public on science, to connect scientific knowledge with audiences outside the research community
and to support informed decision making on matters like public health and environmental management. But they have
differences and these differences go deeper than how surface description would suggest because the communication
direction is reversed between the two models: the expert-to-public in deficit model and a reciprocal one in the dialogue
model. The role of scientists also shifts from being a sole information provider to a facilitator of discussion and the role
of the public also shifts from passive recipients to active contributors (Entradas et al., 2020). The methods of
communication also differ in the two models accordingly: as lectures and media campaigns are typical examples of the
deficit model while science cafes, workshops and stakeholder meetings are typical examples of the dialogue model
practice. Again, the measure of success is divergent in the two models as deficit model favour knowledge gains and the
dialogue model favour trust, participation and mutual understanding (Claessens, 2023).

RQ3: How effective are the Deficit and Dialogue Models in promoting public understanding, trust, and engagement in
science?

Effectiveness in Promoting Understanding, Trust and Engagement

Tables 1 and 2 also shows that in the Dialogue model of science communication the public possesses valuable knowledge
and experiences, two-way communication, participants and facilitators of discussion, active participants, promote
engagement and mutual learning, and, enhances public understanding, trust, and participation. Unlike the Deficit model,
where the public lacks scientific knowledge, one-way communication, providers of information, passive recipients,
increase scientific literacy, and knowledge acquisition. Though, both models can be inter-woven in communicating to the
public during emergencies and crisis. And, in comparative effectiveness, the Dialogue model which is bidirectional
engagement is highly effective. Comparative analysis reveals the deficit model is largely ineffective for complex or
controversial topics, as public decisions are driven by values and emotions rather than just a lack of facts. Its effectiveness
is highly limited. Research demonstrates that simply providing more facts rarely changes public attitudes or behaviors,
especially on polarizing issues. It frequently alienates audiences by appearing patronizing. While, the dialogue model
proves superior by fostering mutual trust, integrating local knowledge, and addressing the specific sociopolitical context
of audiences. This is because by inviting conversation, communicators can identify the root causes of public hesitancy.
This builds long-term institutional trust and legitimacy and yields actionable values rather than forced consensus. On the
aspect of public understanding, the deficit model performs well when the task is straightforward information delivery to
a large audience with limited prior knowledge and this pattern is supported by evidence that many science communicators
still treat knowledge gain as their main objective (Besley et al., 2018) and that audiences continue to value clear and
accurate explanations (Volk & Schafer, 2023). The same evidence shows that knowledge gain does not reliably translate
into changed attitudes or behaviour since responses to scientific claims are influenced by values and prior trust as much
as by facts (Reincke et al., 2020). The dialogue model exchange appears to close this gap more effectively since direct
interaction allows people to question and relate new information to their own circumstances thereby producing deeper
comprehension than one-way delivery alone (Entradas et al., 2020). On the issue of trust, the literature shows that dialogue
model solves this issue because simply distributing information does little to build confidence in scientific institutions if
audiences already doubt the source but interaction that lets people question and challenge scientists tends to raise trust
which is an outcome documented among participants who took part in direct engagement activities rather than receiving
one-way briefings (Kennedy et al., 2021). Openness and responsiveness to public concern appear to matter as much as
the accuracy of the information delivered (Houtman et al., 2021).

On the issue of engagement, the contrast is stark because the deficit model can stimulate initial interest through awareness
campaigns but structured opportunities for participation remain limited within a one-directional format. So, the dialogue
model by design builds participation into the communication process itself and initiatives led by citizens have been shown
to increase the willingness of the public to take part in further activity related to science (Fahnrich et al., 2022) as well as
interest in scientific problem-solving more generally (Fritz et al., 2024). Consequently, the results suggest that the two
models are not to be seen or treated as but tools suitable for different purposes because the deficit model retains clear
value where speed and reach matter such as in public health advisories while the dialogue model has advantage where the
goal is trust, sustained participation or handling of scientific issues with social or ethical dimensions.

DISCUSSION
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The findings that show that deficit model is still practiced in so many institutions and spaces despite many years of its
criticism shows that there is still some relevance in it and is not outdated. Because institution that face time pressure like
the ones issuing public health guidance still rely on this one-way dissemination because it is fast and reaches large numbers
of people with little demand for logistics and this aligns with what earlier studies observed that science communicators
most times see knowledge increase as their basic objective even when they profess support for engagement in principle
(Besley et al., 2018). Instead of seeing this persistence on deficit model as failure of the science to absorb newer thinking,
it is important to understand that dialogue takes more time and resources that are not always available especially during
emergencies or when addressing large number of audiences. The finding that dialogue model builds trust more reliably
that the deficit model aligns with the evidence that showed that participants in interactive activity showed a higher
confidence in scientist than those that were engaged only on the one-way information (Kennedy et al., 2021). But one
important thing to note is that trust does not depend much on the content of what is communicated but on whether people
feel heard during the process. Where the deficit model does not give the public a channel to register doubt or ask questions
the dialogue model builds from there and that is why responsiveness is seen to drive trust outcomes instead of just content
accuracy (Houtman et al., 2021). But in contrast some scholars argue that too much emphasis on participation without
regard to scientific accuracy or source credibility also has its own risk of misinformation especially where dialogue
platforms are not moderated by an expertise. This caution however does not overturn the present finding but suggest that
dialogue is not automatically protective against poor communication outcomes; but the quality of the exchange matters
as much as its existence.

On the issue of engagement, the result showing the greater participation under dialogue format are in alignment with
evidence that showed that there is stronger willingness among citizens to partake in further scientific activities if they are
exposed to interactive programmes (Fahnrich et al., 2022; Fritz et al., 2024). A major reason here is that participation
generated its own momentum because once people are invited to contribute instead of just listening, the experience of
being asked is shown to increase appetite or stimulate interest for further involvement. And this pattern will be very hard
to be observed in deficit model campaigns which by its definition just stops at the point of information delivery and gives
no next step for public or audience to take. The finding that public understanding improves under the two models though
through different mechanisms complicates any attempt to simply rank the two approaches. Because clear and well-
structured information delivery still matters and this point is supported by evidence that audiences across several European
countries still value accuracy and accessibility in a high way even where dialogue opportunities existed (Volk & Schafer,
2023). So, this suggests that the contest between the two models is not actually about which one produces understanding,
since both can produce understanding but the contest is about which one sustains that understanding alongside trust and
participation over time. Dialogue in this case is better placed to do the latter and this aligns with the theoretical expectation
from social constructivist thinking which assumes that understanding consolidates through social interaction rather than
through one-off exposure to facts. Another point is on the opportunity to register doubts and ask questions in Nigerian
setting. Much of the empirical evidence reviewed originates from European and North American settings, where
infrastructure for sustained public consultation, science cafes and citizen panels is well established to an extent. Nigerian
and similarly resourced settings face practical constraints, including limited funding for engagement programmes and
uneven access to digital platforms that often underpin the formats that is based on dialogue. The effectiveness patterns
reported in the literature may therefore not transfer directly and caution is needed before assuming that strategies based
on dialogue will perform identically in settings with different institutional capacity as in Nigeria.

Implications for Science Education

For a classroom practice, the comparison suggests that science teachers should not rely solely on lecture style delivery
when introducing topics that carry social or ethical weight, topics such as climate change or biotechnology. Building short
discussion segments, question periods or small debates into lessons will reflect the dialogue model's emphasis on exchange
and is likely to support deeper understanding than information transfer alone while the straightforward factual content
such as basic definitions or procedures can still be delivered efficiently through direct instruction without any
contradiction.For teacher preparation, training programmes in science education would benefit from including explicit
instruction on facilitating discussion and managing activities based on dialogue since many teachers are trained primarily
to deliver content instead of just to moderate exchange. Because without this skill, attempts to introduce dialogue into the
classroom risk becoming superficial gestures instead of the genuine engagement.n For curriculum development, the
findings support including communication models such as the deficit and dialogue frameworks within science education
syllabuses, so that trainee teachers understand not just scientific content but how that content is best conveyed to different
audiences. Curriculum designers might also consider building structured opportunities for a student-led inquiry and
discussion into existing schemes of work rather than treating dialogue as an optional add-on. For educational policy,
institutions responsible for public science communication including ministries of education and research bodies, should
weigh the cost of programmes based on dialogue against their demonstrated advantages in trust and participation
especially for contentious or socially sensitive scientific issues while reserving the faster deficit-style dissemination for
situations genuinely requiring rapid reach. On technology integration, digital platforms offer a practical route to dialogue-
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based engagement at a scale that physical forums cannot easily match, through tools such as online discussion boards,
citizen science applications and social media question sessions with scientists, though such platforms also require
moderation to guard against the misinformation risks noted earlier. For future research, empirical studies involving
Nigerian scientists, educators and members of the public would help establish whether the patterns reported in
predominantly Western literature hold locally, especially given the resource and infrastructure constraints discussed above.
Comparative work examining specific issues such as public health communication or climate education, would also
sharpen understanding of when each model performs best.

CONCLUSION

The aim of this study was to compare the deficit model and dialogue model of science communication and the findings
of the study showed that they have different assumptions about the public, they follow different communication processes,
and they are measured by different measures. While the deficit model still remains a practical choice for rapid
dissemination of large information, the dialogue model has more advantage in building public trust and sustaining of
public participation but none of the model is sufficient as standalone across all circumstances but their values depend on
the communication objectives, the audience involved, and the nature of the scientific issue at stake. The dialogue model
has more broad advantage in addressing contemporary science challenges especially in places where public trust and long-
term engagement matter but the deficit model is valuable wherever speed and reach is a priority. While the deficit model
may effectively create baseline awareness of general scientific concepts, it fails to resolve societal disputes. Modern
science communication requires a hybrid approach. Experts must move from Deficit to Dialogue by investing in
relationships, listening to community concerns, and aligning content with human values mostly in STEM education.

RECOMMENDATIONS
Based on these findings, the following recommendations are made:

1. Science communicators should combine clear, accurate information delivery with structured opportunities for
public questioning and feedback, rather than treating the two models as mutually exclusive.

2. Science teachers should incorporate discussion-based activities alongside direct instruction when teaching
scientific topics with social or ethical dimensions.

3. Teacher training programmes should include explicit preparation in facilitating dialogue and managing classroom
or public discussion, not only content delivery.

4. Research institutions and ministries of education should allocate resources for dialogue-based public engagement,
particularly for contentious scientific issues, while retaining deficit-style dissemination for emergency or time-
sensitive communication.

5. Future Research: Due to the methodological constraints of reliance on self-reported survey data may introduce
social desirability bias among respondents; researchers should conduct empirical studies globally and also
specifically within Nigerian and similarly resourced settings to test whether the effectiveness patterns identified
in this review apply locally.

Contributions to Knowledge

1. Theoretical refinement: Clarifies the boundary conditions under which one-way information versus two-way
engagement yields better public comprehension.

2. Empirical comparison: Provides rigorous comparative data contrasting the measurable outcomes of deficit-based
campaigns against participatory dialogue initiatives.

3. Actionable frameworks: Offers evidence-based guidelines for institutional science communicators and
policymakers to optimize public outreach strategies.

4. Policy impact: Informs future funding and design of public engagement programs to maximize societal alignment
with emerging scientific innovations.
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