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Abstract. This study examines how social media enables Tanzanian university students to adopt
sustainable practices. Using social cognitive theory and an explanatory sequential mixed-methods
design, we address two research questions: (1) What are students’ perceived social media empow-
erment factors and their engagement with sustainability practices? (2) How do these empower-
ment factors contribute to sustainability engagement? Descriptive analysis (n = 510) revealed
that social media serve as powerful tools for resource access (mean score = 4.31, 94.12% pos-
itive), self-expression and control (mean score = 4.09, 88.82%), and participation in virtual
sustainability discussions (mean score = 4.05, 83.33%). Structural equation modelling showed
that self-expression and control were the strongest predictors of sustainability-related collab-
oration (β = 0.797), community outreach (β = 0.817), and behavioural change (β = 0.827,
p<.0001). Access to resources and support demonstrated moderate positive effects on all outcomes
(β = 0.482–0.537, p < .0001), while participation and engagement showed smaller but significant
influences (β = 0.122–0.136, p ≤ .003), underscoring their supplementary roles. Qualitative
focus groups (n = 12) highlighted peer validation as key to translating engagement into action,
although information credibility and motivation gaps persist. The findings extend social cognitive
theory by showing that digital feedback amplifies self-efficacy in resource-constrained contexts.
Implications include integrating social media into Tanzania’s digital education strategy and global
Sustainable Development Goals frameworks, with emphasis on digital literacy and peer-supported
action. This study bridges gaps in Tanzanian research, offering actionable insights for instructors
and policymakers in the Global South.
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1. Introduction

1.1. Background to the study

The integration of modern technologies, particularly Web 2.0 tools, has been widely recognised as a
catalyst for transformation in education and training worldwide. Digital learning frameworks such
as the UNESCO ICT Competency Framework for Teachers [69] and the European Digital Education
Action Plan 2021–2027 [23] underscore the potential of digital tools in fostering global knowledge
sharing. Tanzania’s National Digital Education Strategy 2024–2030 [68] similarly emphasises the role
of digital tools in expanding access to high-quality teaching and learning. Despite these ambitions,
persistent barriers at the local level – particularly insufficient digital infrastructure and inadequate
digital literacy among users, including teachers – continue to challenge the realisation of these
frameworks’ goals [68, 69].

Scholars globally recognise digital tools, including social media, as enablers of immersive, learner-
centred environments that foster interactivity, collaboration, and the co-creation of knowledge [1, 42,
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46, 66, 70]. The rapid advancement of artificial intelligence further strengthens this potential, offering
new possibilities for personalised learning and deeper integration of technology into education [36,
44]. In sustainability education, digital tools including social media have emerged as empowerment
platforms, increasing awareness of sustainability challenges and encouraging active engagement in
sustainability initiatives [5, 32]. As the development of 21st-century skills remains a key priority
within the global educational agenda, leveraging modern technologies to advance transformative
sustainability learning has become increasingly critical.

Social media platforms such as WhatsApp, Facebook, and YouTube are increasingly replacing
traditional media by enabling decentralised, user-generated, and real-time information dissemination
[1, 76]. They are fundamentally transforming how information is created, shared, and consumed in
the digital era [28]. In this study, social media are viewed as digital empowerment tools that enhance
users’ knowledge sharing, virtual dialogue, resource access, self-expression, control, engagement,
and participation in sustainability issues. These empowerment factors are seen as critical motivators
for sustainability practices; virtual participation in sustainability dialogues, for example, can foster
shared values and pro-environmental behaviours [28, 42, 46]. They also influence actions such as
adopting eco-friendly products and engaging in community initiatives [32, 50]. Social media thus
provide a valuable avenue for advancing sustainability awareness and responses, holding significant
potential for supporting the achievement of the UN Sustainable Development Goals at the grassroots
level.

Social media use in education fosters interactivity, engagement, collaboration, and knowledge
sharing [39]. Multiple studies show that social media has a positive impact on peer collaboration
and can empower youth engagement with sustainability practices [5, 20]. However, exposure to
sustainability content does not always translate into real-world action; some users remain passive
advocates without tangible behavioural change [32, 55]. Barriers such as low digital literacy and
poor facilitative conditions also limit effective engagement [53].

While social media offer educational benefits [3, 76], concerns persist regarding excessive usage
and negative impacts on learning outcomes [2, 13, 78]. Despite these potential drawbacks, social
media remain crucial tools for enhancing digital learning and sustainability advocacy when used
responsibly, supported by clear guidelines, capacity-building initiatives, and enabling environments
[39].

1.2. Research problem, rationale and purposes

While studies in Western and broader global contexts have provided valuable insights into digital
empowerment and sustainability practices [5, 32, 42, 46, 63], this connection remains underexplored
in Tanzania. Existing Tanzanian research has primarily focused on the usability of digital media for
enhancing learning experiences [27, 45, 48] and the acceptance of mobile technologies in teaching
and learning [40, 47]. These studies emphasise information literacy and general technology use
rather than the empowering potential of digital media for advancing sustainability practices.

While some studies address the localisation of sustainable development initiatives [34, 41], they
concentrate on policy frameworks without examining how digital media could enhance grassroots
sustainability actions. This gap, especially regarding Tanzania’s specific social, technological, and ed-
ucational dynamics, limits the development of targeted policies and interventions aimed at improving
sustainability engagement through digital platforms.

Understanding social media empowerment factors and their influence on sustainability practices
is inherently contextual, shaped by local technological infrastructures, educational outreach on
sustainability, and patterns of digital adoption [28]. In Tanzania, growing internet and mobile
penetration rates influence how students engage with digital platforms, while national efforts in
sustainability education shape students’ perceptions and actions. Examining the interplay between
social media empowerment and students’ sustainability engagement within this evolving digital
landscape remains an important and timely area of inquiry.

This study examined the impact of perceived social media empowerment factors on university
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students’ engagement with sustainability practices in Tanzania. Using a mixed-methods approach to
inform digital education and sustainability policies, the study focused on three key empowerment
dimensions: self-expression and control (SEC), participation and engagement (PE), and access to re-
sources and support (ARS). The study was guided by two questions: (1) What are university students’
perceived social media empowerment factors and their engagement with sustainability practices?
(2) How do perceived social media empowerment factors contribute to students’ engagement with
sustainability practices?

2. Literature review

2.1. Social cognitive theory as a theoretical perspective

This study was grounded in Social Cognitive Theory (SCT), developed by Bandura [8]. SCT is a widely
recognised framework for understanding behavioural change and information-seeking behaviour,
particularly in social media contexts [67, 77]. The theory focuses on personal agency, modelling,
self-efficacy, and outcome expectations as key determinants of behavioural change.

SCT emphasises dynamic mutual determinism between three factors: social context (environment),
cognitive reasoning (personal interaction), and individual behaviour [67]. The theory views learning
as a social-centred process where individuals learn through interactions within social settings [77].
Personal agency is central to SCT, highlighting individuals’ freedom to make choices and their ability
to regulate actions based on self-belief and motivation [61, 62]. In the context of this study, social
media users who feel empowered by their engagement with sustainability practices are more likely
to believe in their ability to take action. This sense of agency can translate into self-regulation linked
to pro-sustainability behaviours.

Self-efficacy, modelling (observational learning), behavioural capability, and reinforcement are key
elements of the theory. Self-efficacy refers to belief in one’s ability to succeed in a specific context [71].
In this study, university students’ success in engaging with sustainability practices can be enhanced
by social media, which enables them to express their personal sustainability values – for instance,
by posting about sustainable consumption. Positive reinforcement, such as likes, shares, and peer
acknowledgement, can strengthen users’ belief in their ability to engage in sustainability practices.
As users feel capable, they are more likely to engage in pro-sustainability actions.

Modelling (observational learning) suggests that individuals can change their behaviour by observ-
ing others [77]. Social media platforms facilitate modelling by allowing users to observe sustainability
practices promoted by peers, influencers, or content creators. This exposure can enhance intentions
to adopt sustainable practices.

Regarding behavioural capability and reinforcement: behavioural capability refers to the ability to
perform certain behaviours [61]. Through social media, users can access knowledge and tools such as
life skills and environmental protection tutorials on YouTube. Engagement with sustainability-related
content (comments, shares, likes) provides reinforcement, fostering a sense of shared commitment
to future sustainability actions.

This study applied SCT to understand how social media empowerment factors – access to resources
and support involving information sharing, self-expression and control, and participation and en-
gagement – enhance students’ engagement with sustainability practices. Information sharing aligns
with modelling, SEC correlates with self-efficacy, and PE is linked to reinforcement. The mutual
relationship between these factors is crucial for shaping students’ engagement with sustainability.
This study extends SCT by demonstrating how digital platforms amplify self-efficacy through instant
peer feedback, distinct from the theory’s traditional settings. In Tanzania’s resource-constrained
context, this extension offers particular relevance.
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2.2. The concept of social media

Literature on social media has evolved rapidly, mirroring advancements in digital technology. Since
2000, the concept has been presented interchangeably with terms such as computer-supported
networks [72], virtual communities [59], and social networking sites [9, 51]. Initially, social media
were viewed primarily as tools for connecting people with shared interests. Over time, they have
transformed into platforms for co-creation and sharing of user-generated content [1].

The central role of social media, as reflected across these varied concepts, lies in their ability to
offer virtual space for creating and sharing information, as well as connecting, collaborating, and
organising users to achieve specific goals. Social media facilitates faster interaction, networking, and
access to resources, promoting engagement between individuals [1].

According to the Digital World 2025 Report, approximately 63.9% of the world’s population are
active social media users, spending an average of 2.21 hours daily primarily for information gathering
and staying in touch with family and friends [38]. In Tanzania, social media usage has increased
remarkably, with approximately 5.65 million users – an increase of 1.9 million (48.7%) from 2023 to
2024 [37]. This growth not only enhances social interconnectedness but also provides an innovative
platform to address global challenges, including sustainability issues.

2.3. Social media as an empowerment tool

The concept of empowerment can be viewed from multiple perspectives, including personal, com-
munity, organisational, and outcome-based dimensions [43, 64]. In this study, empowerment is
discussed at an individual level and as an outcome of engagement within social media environments.
Social media empowerment is understood as a process through which individuals actively engage
with social media platforms, harnessing their full potential for self-expression, participation in public
dialogues, and access to resources and support [60, 64, 65]. Beyond mere access to digital platforms,
empowerment involves active engagement and self-expression within virtual communities.

Research has shown a positive correlation between active social media use and both intrapersonal
and interactional empowerment. Li [43] found that as social media users engage with various content
and participate in online chats, they develop a stronger sense of self. Chun and Lee [14] found that
individuals are more likely to express themselves on social media when they feel supported by others.
Chun and Lee [15] noted that feedback and public opinion shape individuals’ readiness to voice their
views.

Empowerment through social media use has significant implications for addressing social issues,
including sustainability practices. The democratising power of social media allows individuals to cre-
ate, share, and apply knowledge to address sustainability challenges, promoting pro-environmental
actions and community engagement in sustainability initiatives. Social media-enhanced interac-
tion empowerment fosters collaboration and collective action, crucial for addressing sustainability
challenges [28, 32, 50]. Positive feedback and free exchange of ideas on social media encourage
self-expression and participation in public dialogues such as those on sustainability issues [14, 43].
Studies have shown that factors such as digital literacy, social norms, and users’ attitudes influence
knowledge sharing and rapport on social media [7]. However, the extent to which this empowerment
translates into actual sustainability practices remains an area for further exploration.

Despite the positive aspects of social media, drawbacks exist for knowledge exchange amongst
university students. Some students and academics dismiss social media as a legitimate empowerment
tool for knowledge sharing [57], while others are hesitant to engage with it [30]. Excessive social
media use can lead to negative psychological and social consequences such as virtual addiction, inter-
personal alienation, and burnout [73, 75]. To mitigate these negative effects, scholars recommend
strategies such as mindfulness and digital detoxification, as well as institutional guidelines promoting
digital wellness [6, 73].
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2.4. University students’ engagement with sustainability practices

University students play a crucial role in advancing the sustainable development agenda by pro-
moting sustainable practices. To achieve this, universities must integrate sustainability issues into
academic programmes and provide specific strategies to engage students effectively [4]. Universities
should promote sustainability competencies by embedding them into general frameworks or specific
pedagogical activities [17, 58]. A study by Alsharif and Ofori-Darko [4] in Saudi Arabia revealed
that integration of sustainability content into degree programmes was positively associated with
students’ orientation towards environmental sustainability. Cleverdon et al. [17] found that engaging
students with sustainability content not only raises awareness but also increases intent to engage in
sustainability actions such as recycling.

Despite growing emphasis on students’ engagement with sustainability [4, 17, 34, 41], much
existing literature focuses primarily on sustainability consciousness rather than tangible sustainability
practices. Sustainability consciousness refers to internal aspects such as knowledge, attitudes, and
behavioural intentions [26, 54], while sustainability practices involve external actions including
behavioural change, collaboration, and community engagement. Although these concepts are
interrelated, research examining actual behaviours and actions that promote sustainability practices
among university students remains limited.

2.5. Social media use and sustainability practices

Recent studies highlight the role of social media in promoting sustainability awareness and practices,
although a significant gap remains between awareness and actual behavioural change. A systematic
review by Ghermandi et al. [28] on the role of social media in environmental and sustainability
research revealed its potential in shaping and sharing sustainability knowledge, particularly regarding
human-environment interactions. Scherman, Valenzuela and Rivera [63] found a positive correlation
between social media use and youth engagement in environmental activism. Hodson et al. [32]
highlighted that image and video-based content are more engaging than text in disseminating
sustainability information among Canadian students.

However, the effectiveness of social media in translating awareness into actual sustainability
practices remains underexplored. Hamid et al. [31] emphasised the role of social media in fostering
participation in environmental sustainability discussions within higher education, but noted a lack
of studies focusing on how such awareness can be converted into actionable practices. Pabian and
Pabian [55] found that social media use among young people in Poland contributed minimally
to sustainability knowledge management, with nearly half of the respondents never encountering
sustainability content on social media.

Chung et al. [16] examined differences between traditional and digital media in disseminating
environmental information. The findings revealed that while social media are key tools for sharing
sustainability information, many users remain passive consumers, rarely engaging or interacting
with content. This signifies a disconnection between social media’s potential as a transformative tool
for sustainability and actual use in driving behavioural change and fostering active participation in
sustainability practices.

3. Research methodology

3.1. Research approach and design

This study employed a mixed-methods research approach to investigate undergraduate students’
perspectives on social media empowerment and their engagement with sustainability practices.
Underpinned by pragmatic epistemology, the approach bridged quantitative (realistic) and qualitative
(relativist) philosophical perspectives [29]. The mixed methods approach provided a comprehensive
understanding of both general views and individual experiences. In this study, the approach allowed
for both numerical outcomes, as depicted by the mean scores of perceived empowerment, and
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subjective experiences, as depicted by participants’ interpretations of empowerment in sustainability
engagement.

Adopting an explanatory sequential design, the study consisted of two phases. The first phase,
which dominated the study, focused on collecting and analysing quantitative data; the qualitative
phase aimed to explain the quantitative findings [22]. The design was suitable for testing relationships
between social media empowerment factors and sustainability practices, then explaining emerging
patterns. During data collection, qualitative protocols were informed by quantitative results. At the
interpretation and discussion stages, both numerical and narrative findings were presented together,
ensuring the seamless integration of both data types.

3.2. Population and sample of the study

This study employed a quantitative-driven mixed-methods approach with a population of undergrad-
uate students at one of Tanzania’s largest public universities. Purposive sampling targeted (n = 816)
“Lifelong Learning for Sustainable Development” course enrollees in the 2023/2024 academic year.
This cohort was chosen for its relevance to sustainability content, as they were presumed to have
greater insights regarding the subject matter [21]. For the quantitative phase, sample size was
determined a priori using G*Power software version 3.1.9.7 [24] for SEM analysis. Assuming a
medium effect size ( f 2 = 0.15), α = 0.05, power = 0.80, and three predictors, the minimum required
sample was approximately 84 for regression, adjusted to 300-500 for SEM [35]. The achieved
n = 510 (62.5% response rate from 816) exceeded this threshold, ensuring adequate power.

For the qualitative phase, 12 participants were selected from the quantitative cohort using maximum
variation sampling to achieve diversity, comprising 50% male and 50% female participants of varied
ages. This approach aimed to capture diverse perspectives by considering factors such as gender
and age [56]. Individuals with leadership roles, such as social media group administrators and class
representatives, were invited to participate voluntarily in reflective focus group discussions. The
purpose was to gather varied, rich data on students’ engagement with sustainability practices and
social media empowerment. Demographic characteristics of respondents are presented in table 1.

3.3. Ethical considerations

All study participants were confirmed to be 18 years of age or older via university enrollment records,
ensuring that no minors were included, thereby negating the need for parental consent. Researchers
obtained informed consent, and the study objectives, withdrawal rights, and confidentiality measures
were clearly communicated to prospective respondents. Confidentiality was maintained throughout
by assigning passwords to data set files, and findings were reported anonymously.

3.4. Quantitative data collection methods and procedures

Quantitative data were collected using a self-developed, closed-ended questionnaire adapted from
prior studies [16, 42, 43, 46, 60]. The questionnaire comprised 45 items across three sections:
demographics (six items), perceived social media empowerment (21 items across three subscales:
self-expression and control (n = 6 items), access to resources and support (n = 7 items), and
participation and engagement (n = 8 items)), and engagement with sustainability practices (18
items across three subscales: behavioural change (n = 6 items), community outreach (n = 6 items),
and collaboration (n = 6 items)). Items assessing empowerment were rated on a 5-point Likert-type
scale (1 = strongly disagree to 5 = strongly agree), whereas engagement items were rated on a
5-point frequency scale (1 = never to 5 = always).

An online cross-sectional survey was administered via Google Forms and distributed to approxi-
mately 816 university students enrolled in a “Lifelong Learning for Sustainable Development” course
through a WhatsApp group, yielding 510 valid responses (62.5% response rate). Prior to distributing
the survey, the researcher met with prospective respondents to explain the study’s purpose and
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Table 1
Demographic characteristics of the respondents.

Phase I: Quantitative study

Gender Total
Demographics Frequency Percent

Male 257 50.39
Female 253 49.61

Age range in years
15-20 6 1.18

510
21-25 376 73.73
26-30 54 10.59
31+ 74 14.51

Phase II: Qualitative study

Gender
Male 6 50
Female 6 50

Age range in years
**15-20 1 8.3

12 (recruited from
phase one cohort)

21-25 7 58.4
26-30 3 25
31+ 1 8.3

Note: **The ‘15-20’ category reflects self-reported ages; enrolment records verified that all participants were
18 years of age or older.

address their questions, thereby enhancing rapport and participation. The survey remained open for
14 days during weeks 11 and 12 of the second semester in the academic year 2023/2024.

Quantitative analyses were conducted using SPSS Version 25 and AMOS Version 25. Descriptive
statistics (means, standard deviations, and frequency distributions) summarised responses. Multivari-
ate analyses included confirmatory factor analysis (CFA) to assess construct validity and reliability,
and structural equation modelling (SEM) to examine relationships among variables [11]. Model fit
indices, path coefficients, and R-squared values were reported [52]. Reliability was confirmed via
Cronbach’s α (0.82-0.85) and CR (0.813-0.861). Multiple regression analysis was performed further
to evaluate the predictive strength of the independent variables.

3.5. Qualitative data collection methods and procedures

To deepen understanding of quantitative results, a qualitative follow-up study was conducted. It
focused on explaining relationships observed in the data, particularly the strong effects of self-
expression and control (β = 0.827, p < .0001) and access to resources and support (β = 0.537,
p < .0001) on sustainability practices – specifically behavioural change and community outreach,
respectively. The study also aimed to clarify the weak effect of participatory engagement (β = 0.122,
p = 0.0001) on collaboration among university students.

Two focus group discussions (FGDs) were conducted, each with six participants from the original
study cohort. The FGDs were semi-structured, allowing in-depth discussion of quantitative findings.
Discussions focused on why the SEC and ARS had a strong influence on sustainability practices,
and why PE had a weaker effect. The groups were diverse in terms of gender and age, and the
discussions lasted approximately 2 hours. Ethical considerations, including voluntary participation
(respondents could withdraw at any point) and confidentiality, were ensured. The collected data
were used exclusively for academic purposes, in compliance with the ethical principles outlined by
Cohen, Manion and Morrison [19].
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Data from FGDs were analysed using thematic analysis, following a deductive approach [10], where
predetermined themes from the quantitative results were explored. Themes were compared across two
FGDs and linked back to quantitative findings, providing explanatory insights into patterns observed
in statistical analysis. This method facilitated interactive discussion, produced rich qualitative data
within a short period, and validated quantitative findings. Data saturation was achieved after two
sessions, as no additional information emerged, with an inter-rater agreement of 92%.

4. Results

4.1. Findings based on descriptive analysis

Descriptive statistics were used to answer the first research question, examining university students’
perceptions of social media empowerment factors and their engagement with sustainability practices.
Table 2 presents overall scores of all variables.

Table 2
Descriptive statistics of study variables (n = 510).

Variables
Strongly
disagree,

N (%)

Disagree,
N (%)

Neutral,
N (%)

Agree,
N (%)

Strongly
agree,
N (%)

Mean±SD

Social media empowerment factors

Self-expression and control 1 (0.20) 2 (0.39) 54 (10.59) 344 (67.45) 109 (21.37) 4.09±0.59
Access to resources and support 3 (0.59) 3 (0.59) 24 (4.71) 283 (55.49) 197 (38.63) 4.31±0.64
Participation and engagement 2 (0.39) 1 (0.20) 82 (16.08) 311 (60.98) 114 (22.35) 4.05±0.65

Engaging with sustainability practices

Behaviour change 2 (0.39) 1 (0.20) 82 (16.08) 311 (60.98) 114 (22.35) 3.95±0.77
Community outreach 8 (1.57) 46 (9.02) 160 (31.37) 176 (34.51) 120 (23.53) 3.69±0.98
Collaboration 6 (1.18) 22 (4.31) 164 (32.16) 196 (38.43) 122 (23.92) 3.80±0.89

As shown in table 2, university students perceived social media as a valuable empowerment tool,
particularly for accessing resources and support (mean score = 4.31, 94.12% positive responses).
Social media were also viewed as effective for self-expression and control over virtual interactions
(mean score = 4.09, 88.82% positive responses), fostering engagement in sustainability-related
activities. Students reported that social media enabled active participation in virtual discussions (mean
score = 4.05, 83.33% positive responses), which could support university sustainability initiatives.
Regarding engagement with sustainability practices, students had a positive view of behavioural
change (mean score = 3.95, 83.33% positive responses), collaboration (mean score = 3.80, 62.35%
positive responses), and community outreach (mean score = 3.69, 58.04% positive responses).
However, approximately one-third of respondents expressed neutrality regarding collaboration
(31.16%) and community outreach (31.37%), suggesting opportunities to enhance active engagement
in these areas.

4.2. Quantitative study findings

4.2.1. Confirmatory factor analysis

To ascertain whether data fitted the hypothesised measurement model, confirmatory factor analysis
(CFA) was conducted [11]. Table 3 presents CFA results including factor loading, CR, AVE, and MSV,
complemented by Cronbach’s α.

As shown in table 3, the measurement model comprises three latent constructs: self-expression
and control, access to resources and support, and participation and engagement. Factor loadings for
self-expression and control ranged from 0.74 to 0.80, for access to resources and support from 0.71
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Table 3
Confirmatory factor analysis results.

Latent construct Indicator
Factor

loading CR AVE MSV Cronbach’s α

Self-expression and control SEC1 0.74 0.861 0.559 0.206 0.614
SEC2 0.75
SEC3 0.81
SEC4 0.77
SEC5 0.7
SEC6 0.8

Access to resources and support ARS1 0.72 0.813 0.684 0.206 0.844
ARS2 0.75
ARS3 0.72
ARS4 0.71
ARS5 0.78
ARS6 0.8
ARS7 0.78

Participation and engagement PE1 0.81 0.838 0.0693 0.161 0.835
PE2 0.75
PE3 0.76
PE4 0.8
PE5 0.76
PE6 0.72
PE7 0.71
PE8 0.72

to 0.80, and for participation and engagement from 0.71 to 0.81. The item “I frequently engage in
discussions on social media” (0.81) had the highest contribution. Average variance extracted (AVE)
for all constructs ranged from 0.559 to 0.693, confirming adequate convergent validity (AVE > 0.50).
Composite reliability (CR) for all constructs exceeded 0.70, indicating strong internal consistency.

Maximum shared variance (MSV) values (0.161–0.206) were lower than AVE for each construct,
confirming discriminant validity [74]. Cronbach’s α values ranging from 0.614 to 0.853 across latent
constructs indicate acceptable to excellent reliability. The lower Cronbach’s α for self-expression and
control (α = 0.614) indicates questionable internal consistency, but the higher CR (0.813) suggests
that factor loadings strengthen reliability, indicating that some items are more representative. These
results confirm the measurement model’s robustness, validating constructs for further SEM analysis.
Harman’s single-factor test assessed common method bias; the first factor explained 38% of the
variance, which is below 50%, suggesting minimal bias, supported by CFA’s discriminant validity
(MSV < AVE, table 3).

4.2.2. SEM fit statistics

The proposed model demonstrated acceptable overall fit based on various fit indices, as shown in
table 4.

As depicted in table 4, the χ2/df ratio (4.310) falls below the recommended threshold of 5,
indicating a reasonable fit. The root mean square error of approximation (RMSEA) value of 0.019
suggests excellent fit (RMSEA < 0.05), and the PCLOSE value of 0.071 indicates acceptable model
fit. Absolute fit indices such as the goodness of fit index (GFI = 0.961) and adjusted goodness of fit
index (AGFI = 0.970) exceed recommended thresholds of 0.90 and 0.80, respectively, demonstrating
strong model fit [74]. The root mean residual (RMR) value of 0.000 indicates a perfect fit with
minimal residuals.

For incremental fit indices, the comparative fit index (CFI = 0.920) and Tucker-Lewis index (TLI
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Table 4
SEM fit statistics.

Fit statistic Incremental Fit Indices

Indices Recommended Obtained Indices Recommended Obtained

χ2 – 801.827 NFI 0.38
df – 186 CFI >0.90 0.92
χ2/df <5 4.31 TLI >0.95 0.97
RMSEA <0.05 0.019 IFI >0.95 0.903
PCLOSE >0.05 0.071
GFI >0.90 0.961
AGFI >0.80 0.97
RMR <0.05 0

= 0.970) demonstrate acceptable to excellent fit, while the incremental fit index (IFI = 0.903) is
slightly below ideal but within an acceptable range. However, the normed fit index (NFI) value of
0.380 is lower than recommended, indicating poor fit and suggesting the model does not significantly
improve over the null model. Overall, the model exhibits a good fit, with strong evidence from most
fit indices, confirming its validity for further analysis.

4.2.3. Pearson’s correlations

Pearson correlation analysis assessed relationships among six domains, as depicted in table 5. Coeffi-
cients range from 0.09136 to 0.68926, with corresponding p-values (<0.0001 to 0.0392) indicating
statistical significance at the 0.05 level.

Table 5
Pearson’s correlation coefficients.

SEC ARS PE BC CO Col

SEC 1 0.54628 0.5164 0.21091 0.17656 0.19009
<.0001 <.0001 <.0001 <.0001 <.0001

ARS 0.54628 1 0.54485 0.19473 0.09136 0.12703
<.0001 <.0001 <.0001 0.0392 0.0041

PE 0.5164 0.54485 1 0.21234 0.19465 0.22522
<.0001 <.0001 <.0001 <.0001 <.0001

BC 0.21091 0.19473 0.21234 1 0.5769 0.53669
<.0001 <.0001 <.0001 <.0001 <.0001

CO 0.17656 0.09136 0.19465 0.5769 1 0.68926
<.0001 0.0392 <.0001 <.0001 <.0001

Col 0.19009 0.12703 0.22522 0.53669 0.68926 1
<.0001 0.0041 <.0001 <.0001 <.0001

Key: SEC = self-expression and control, ARS = access to resources and support, PE = participation and
engagement, BC = behavioural change, CO = community outreach, Col = collaboration

The strongest correlation was observed between community outreach (CO) and collaboration (Col)
(r = 0.689, p < .0001), indicating that university students engaging in community outreach activities
are highly likely to utilise social media as a collaborative tool. This suggests a synergistic relationship
where outreach efforts enhance collaborative opportunities facilitated by digital platforms. The
robust correlations between behavioural change (BC) and both community outreach (r = 0.577,
p < .0001) and collaboration (r = 0.537, p < .0001) highlight that sustainable practices empowered
through social media are closely tied to community engagement and teamwork. This may reflect
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behavioural change acting as a moderator, bridging personal sustainability actions with collective
efforts supported by social media use.

A moderate correlation exists between self-expression and control and access to resources and
services (r= 0.546, p< .0001) as well as SEC and participation empowerment (r= 0.516, p< .0001),
suggesting that students who express themselves via social media also recognise its potential to
improve access to resources and foster participation in sustainability initiatives. However, causality
remains ambiguous, as the digital divide – unequal access to social media – may influence self-
expression and control, complicating these relationships. A strong positive correlation between ARS
and PE (r = 0.545, p < .0001) underscores that enhanced access to resources through social media
boosts participation in sustainability practices, reinforcing the role of digital tools in empowerment.

Correlation analysis revealed weak but statistically significant relationships between SEC and BC,
CO, and collaboration (r ≈ 0.18–0.21, p < .0001). These modest findings indicate a limited but
notable link, possibly reflecting contextual or digital barriers (for instance, lower student access to
digital tools) that warrant further investigation.

4.2.4. Structural model of the study

The structural equation model assessed relationships between three independent constructs – self-
expression and control, access to resources and support, and participation and engagement – and
dependent constructs – collaboration, community outreach, and behaviour change. Independent
constructs reflect social media empowerment, whereas dependent variables reflect the engagement
of university students with sustainability practices. Every domain in the independent construct was
associated with each domain in the outcome construct, as illustrated in figure 1.

Structural model analysis examined the hypothesised relationships between exogenous and en-
dogenous variables, as presented in table 6.

Table 6
The parameter estimates of the structural model.

Exogenous Endogenous Estimate S.E. CR p-value R2

SEC
→ Collaboration 0.797 0.511 6.841 <.0001
→ Community outreach 0.817 0.472 6.82 <.0001 0.895
→ Behavioural change 0.827 0.294 6.16 <.0001

ARS
→ Collaboration 0.496 0.138 9.645 <.0001
→ Community outreach 0.537 0.128 10.106 <.0001 0.974
→ Behavioural change 0.482 0.084 7.669 <.0001

PE
→ Collaboration 0.122 0.086 3.231 0.001
→ Community outreach 0.136 0.073 3.82 <.0001 0.933
→ Behavioural change 0.125 0.048 2.951 0.003

Key: SEC = self-expression and control, ARS = access to resources and support, PE = participation and
engagement

The model’s strong fit, as evidenced by high R-squared values (0.895–0.974) and significant critical
ratios (CR = 2.951–10.106), aligns with SCT’s framework of personal agency and environmental
influences [8]. However, high R-squared values could also stem from unmodeled factors, such as
digital literacy, internet access, or socio-demographic factors, which can inflate associations.

SEM demonstrated an uneven predictor hierarchy. Self-expression and control emerged as the
dominant predictor across all endogenous variables, with standardised betas ranging from 0.797 to
0.827 (all p < .0001), indicating large effect sizes that exceed Cohen’s [18] threshold of 0.35 for
“large” effects. Its strongest positive effect on behavioural change (β = 0.827) indicates that greater
engagement in self-expression through social media can significantly drive sustainability-related
behavioural transformations. A one-standard-deviation increase in self-expression and control could
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Figure 1: Structural model on the relationship between social media empowerment and engagement with
sustainability practices.

boost behavioural change by 82.7% of a standard deviation – magnitude comparable to high-impact
interventions in sustainability education [46]. SEC also strongly influences community outreach
(β = 0.817, p < .0001) and collaboration (β = 0.797, p < .0001).

Access to resources and support, with moderate betas (0.482–0.537), yielded medium effects ( f 2

≈ 0.10–0.12) with substantial positive effects on community outreach (β = 0.537), followed by
collaboration (β = 0.496) and behavioural change (β = 0.482). These findings support the notion
that access to resources facilitates practical engagement. However, the stronger path to community
outreach over behavioural change suggests resources may catalyse collective rather than solitary
actions in resource-scarce settings like Tanzania.

Participation and engagement yielded weaker but significant paths (β = 0.122–0.136, p ≤ .003),
suggesting a supplementary role in reinforcing engagement with sustainability practices among
university students. These findings suggest that PE may be a less salient driver in the Tanzanian
context, possibly due to barriers such as low digital literacy or passive online participation. This
raises the question of whether cultural factors – such as collectivist norms in Tanzania that favour
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self-expression over virtual participation – moderate these paths.
The uniformly weak effects of PE (β = 0.122–0.136, p ≤ .003) contrast with SCT’s core tenet of

reinforcement through social engagement, where participatory behaviours are expected to shape
pro-environmental actions strongly [8]. This limited role of PE is unexpected in a digital context
where platforms like WhatsApp ostensibly facilitate dialogue and collective efficacy.

4.3. Qualitative study findings

The following findings, organised by theme, summarise core insights from FGDs, as depicted in
table 7.

Table 7
Thematic analysis of FGDs findings.

Theme and subthemes
Qualitative explanation

(FGDs quotes) Interpretation

Self-expression and be-
havioural change
1. Affirmative loops (instant
feedback cycles; 4 men-
tions).
2. Threshold dependency
(critical mass needed; 3
mentions).

“Interactive social media, especially
WhatsApp groups, is a valuable tool for
sharing views and receiving instant feed-
back that can motivate real sustainabil-
ity actions” (FGD 1, Participant 4).
“When we express our feelings openly
online and receive confirmation from
others, it acts as a lever for us to engage
in sustainability practices” (FGD 2, Par-
ticipant 2).

Expressing views drives actions via
SCT-aligned self-efficacy reinforce-
ment, but non-linearly: “loops” ini-
tiate intent while “thresholds” sus-
tain it, dependent on peer reciprocity.
High salience (58% of FGD 1 utter-
ances) among the 21-25 age group
suggests cultural amplification in col-
lectivist digital spaces, which explains
the SEC’s quantitative dominance.

Access to resources and
collaborations
1. Informational abundance
(easy access; 3 mentions).
2. Credibility gaps (accu-
racy/validation barriers; 2
mentions, 1 deviant case)

“Digital tools facilitate easier access to
resources and information. However,
validating the accuracy of this informa-
tion remains a major challenge” (FGD
2, Participant 2). “Access alone does not
automatically lead to collaboration un-
less people are also motivated to act”
(FGD 2, Participant 5).

Resources enable collaboration per
SCT’s modelling but are moderated
by motivational and epistemic bar-
riers; “gaps” (e.g., rural bandwidth
issues) create enabling constraints,
qualifying ARS’s moderate SEM ef-
fects and highlighting unmodeled lit-
eracy needs.

Participation and commu-
nity outreach
1. Amplification (reaching
audiences; 3 mentions).
2. Empathic revelation
(highlighting needs; 2
mentions).

“Social media, particularly WhatsApp,
is an effective tool to reach a broader
audience and mobilise them for social
action” (FGD 1, Participant 5). “Online
sustainability dialogues help reveal the
needs of disadvantaged groups and can
encourage support for them” (FGD 1,
Participant 3).

Active participation on social media
promotes community outreach and
fosters social sustainability by high-
lighting the needs of disadvantaged
groups.

Participation and be-
havioural change
1. Implementation inertia
(translation challenges; 1
direct quote, 2 implied)

“Although participation in online discus-
sions about sustainability is clear, many
of us face challenges in translating this
into real-world practices” (FGD 1, Par-
ticipant 5).

PE raises awareness but stalls at ac-
tion due to inertia (e.g., habit gaps), a
SCT reinforcement shortfall; low fre-
quency signals passive engagement
dominance, elucidating PE’s modest
quantitative effects (β = 0.125).

5. Discussion

This study examined how university students in Tanzania perceive social media as a factor in
empowerment and their engagement with sustainability practices. The discussion is organised by
research question.
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5.1. Perceived social media empowerment factors and engagement with sustainability
practices

This study examined university students’ perceptions of social media empowerment and their engage-
ment with sustainability practices in Tanzania. Findings reveal that students largely viewed social
media as a valuable tool for accessing resources, corroborating previous research [5, 16, 28, 46] that
emphasises the platform’s role in facilitating information exchange and virtual participation. These
results contrast with findings of Pabian and Pabian [55], who reported limited contributions of social
media to knowledge sharing among youths.

In terms of sustainability practices, university students exhibited stronger engagement through
behavioural change, collaboration, and community outreach. These results align with earlier studies
such as Cleverdon et al. [17] and Alsharif and Ofori-Darko [4], which identified positive associations
between the integration of sustainability content into academic programmes and students’ orientation
toward sustainable practices.

Despite overall positive perceptions of social media empowerment, particularly in fostering self-
expression, resource accessibility, and engagement, the slight decline in agreement levels concerning
tangible sustainability actions signifies a gap between perceived empowerment and actual behavioural
change. Addressing this gap requires targeted interventions that not only promote digital empower-
ment but also actively cultivate translation of empowerment into sustained, action-oriented practices.

5.2. The impact of social media empowerment factors on engagement with sustainability
practices

SEM results revealed the impact of social media empowerment factors on engagement with sustain-
ability practices. Self-expression through social media had the strongest positive impact on university
students’ engagement with sustainability practices: behavioural change (β = 0.827, p < .0001),
community outreach (β = 0.817, p< .0001), and collaboration (β = 0.797, p< .0001). This suggests
that increased engagement in online self-expression significantly promotes students’ sustainability-
related behaviours and collaborations. The findings challenge SCT’s emphasis on observational
learning, as SEC outperformed ARS, possibly due to digital adoption patterns in Tanzania [37],
offering a novel digital lens on SCT. In Tanzania’s resource-constrained context, SEC’s dominance
might further suggest cultural norms valuing individual agency outperform modelling, refining SCT’s
triadic reciprocity.

Qualitative findings reinforce this relationship. Participants highlighted that expressing views
on interactive social media platforms, particularly WhatsApp groups, motivated tangible actions
toward sustainability. FGD quotes suggest that peer support and social feedback play crucial roles
in converting online self-expression into real-world behavioural change, aligning strongly with
quantitative findings.

Access to resources and support through social media also showed statistically significant positive
effects on collaboration (β = 0.496, p < .0001), community outreach (β = 0.537, p < .0001), and
behavioural change (β = 0.482, p < .0001). Although the effects were slightly weaker than those
of SEC, ARS emerged as a meaningful driver of university students’ engagement in sustainability
initiatives. Qualitative evidence provided additional nuance: participants recognised that digital
tools facilitate easier access to resources and sustainability-related information.

However, participants raised concerns about the accuracy of the information and the motivation
needed to act upon it. FGD quotes suggest that while access to resources is a prerequisite for
collaboration and behavioural change, intrinsic motivation and critical evaluation are essential for
meaningful engagement, clarifying the moderate but significant influence of ARS found in SEM
results.

Participation empowerment demonstrated statistically significant but comparatively weaker effects
on collaboration (β = 0.122, p = 0.001), community outreach (β = 0.136, p < .0001), and
behavioural change (β = 0.125, p = 0.003). Although PE showed the least predictive strength among
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the three independent variables, its influence remained relevant. Qualitative data helped explain
this limited impact: participants acknowledged that participation in online sustainability dialogues
could reach broader audiences and encourage community outreach, but they also indicated that
active participation did not always translate into real-world behaviour change. FGD quotes highlight
a critical gap: while social media discussions enhance awareness and advocacy, they may not lead to
actionable change among university students without additional support mechanisms or real-life
reinforcement strategies.

The integration of SEM and FGDs via joint display (table 8) demonstrates convergence (such as
self-expression and control quantitative strength explained by qualitative loops) and divergence (such
as ARS barriers qualifying paths), generating meta-inferences that refine SCT for digital sustainability.
For instance, the modest effects of participation and engagement are contextualised as inertia-driven,
bridging the ‘why’ of SEM patterns.

Table 8
Mixed-methods joint display – integrating SEM results with qualitative themes.

Quantitative result
(SEM, table 6)

Qualitative theme /
sub-theme (table 7)

Integration type
and meta-inference

SEC → Behavioural
change (β = 0.827, large
effect, R2 = 0.933)

Self-expression and con-
trol: affirmative loops (4
quotes); threshold depen-
dency (3 mentions).

Convergence: qualitative “loops” (e.g., WhatsApp
feedback) explain SEC’s dominance, amplifying
SCT self-efficacy. Digital interventions should tar-
get interactive validation to sustain actions.

ARS → Community out-
reach (β = 0.537, medium
effect, R2 = 0.974)

Access to resources and
support: credibility gaps (2
quotes, 1 deviant case).

Divergence: FGD barriers (e.g., accuracy chal-
lenges) qualify ARS’s effects, implying paths mod-
erated by literacy. Future models should include
covariates for robustness.

PE→ Behavioural change
(β = 0.125, small effect,
R2 = 0.933)

Participation and engage-
ment: implementation in-
ertia (1 quote, 2 implied).

Complementarity: “inertia” elucidates PE’s weak-
ness as a translation gap, not an error. This refines
SCT by highlighting the limits of passive digital rein-
forcement, guiding hybrid online-offline strategies.

Overall model
(R2 = 0.895–0.974)

Cross-theme patterns: peer
validation (7 mentions
across themes).

Expansion: emergent relational motif (e.g., con-
firmation in SEC/PE) suggests untested mediation
(validation → outcomes). Supports longitudinal
testing for causality in Tanzanian contexts.

The integration of SEM and FGD results suggests that self-expression on social media is a particularly
powerful driver of sustainability engagement among university students, supported by peer validation
and community feedback. These findings are consistent with previous studies, such as those by Chun
and Lee [15] and Li [43]. Chun and Lee [15] noted that feedback and public opinion significantly
shape individuals’ willingness to express their views through social media. The role of social media
as an empowerment tool aligns with self-efficacy as stipulated in social learning theory. Interactions
on social media can enhance users’ belief in their ability to express personal sustainability values,
such as posting about sustainable consumption.

The findings also highlight the importance of access to digital resources. According to social
learning theory, modelling through observational learning – facilitated by social media platforms –
enables users to observe sustainability practices promoted by their peers. However, the credibility
of information and user motivation require attention. Bryl and Supino [12] highlighted potential
dangers of relying on social media information for sustainability research and practice, emphasising
the importance of critically evaluating sustainability-related content. Despite such drawbacks, social
media’s role in digital learning remains valuable when used appropriately. Appropriate use requires
clear guidelines for responsible engagement and educational interventions aimed at building digital
literacy and critical evaluation skills [39].

While participation in online discussions raises awareness and fosters outreach among university
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students, translating this into tangible behavioural change remains complex and partially realised.
Previous studies report similar challenges in moving from sustainability dialogues on social media to
actionable practices [31, 55]. Confetto et al. [20] and Ghermandi et al. [28] note that students can
translate exposure to sustainability into engagement with practical activities. However, Hodson et al.
[32] and Pabian and Pabian [55] caution that online resource exposure often remains superficial,
resulting in online advocacy without substantial practical implications. Actualising sustainability
practices promoted through social media requires a transformation of mindset and behaviour –
essential for bridging the gap between virtual communication and real-world sustainability action.

6. Limitations, recommendations, and conclusion

6.1. Limitations and suggestions for further studies

This study provides insights into social media empowerment and sustainability engagement among
Tanzanian university students; however, several limitations warrant acknowledgement.

First, the cross-sectional mixed-methods design collected both quantitative survey data and qual-
itative focus group discussions at a single point in time, capturing only a snapshot of students’
perceptions and behaviours. This design precludes establishing causality or examining changes over
time [21, 25]. While SEM revealed strong predictive effects of self-expression and control on be-
havioural change, temporal precedence could not be confirmed – whether social media empowerment
drives sustainable actions or vice versa remains unclear. Future research should adopt longitudinal
mixed-methods designs, such as panel surveys tracking social media engagement and sustainability
behaviours across multiple semesters, complemented by real-time qualitative diaries or social media
analytics. Such approaches would illuminate dynamic processes and strengthen causal inference
[33].

Second, the explanatory sequential design, though effective for triangulation, limited the depth of
qualitative integration because focus group discussions were conducted after quantitative analysis
rather than concurrently [21]. A convergent mixed-methods design, which collects quantitative and
qualitative data simultaneously, could strengthen integration and provide richer contextual insights.

Third, purposive sampling from a single sustainability course restricts generalisability. Stratified
random sampling across multiple universities would enhance representativeness and capture the
diverse experiences of students.

Fourth, reliance on self-reported measures introduces potential response bias. Incorporating
objective indicators, such as app usage logs or digital trace data, would enhance validity across
diverse cultural contexts.

Fifth, although SEM results demonstrate the empowering role of social media in sustainability
practices, the uneven strength of path coefficients warrants cautious interpretation. Future studies
should apply advanced SEM techniques, including multi-group analysis to test cultural moderators
and longitudinal extensions to examine temporal dynamics [49].

6.2. Recommendations

To strengthen student sustainability engagement, educational institutions and policymakers should
consider several strategies:

1. Integrate digital literacy into curricula to enhance students’ ability to evaluate information
credibility and counter misinformation.

2. Promote peer-supported learning via social media platforms to foster collaboration and collective
action, capitalising on the strong effects of self-expression and peer feedback documented in
this study.

3. Link online participation with real-world projects to ensure that digital engagement directly con-
tributes to community-based sustainability initiatives, addressing the translation gap between
virtual participation and tangible action.
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4. Enhance motivation through recognition and incentives, providing institutional support that
reinforces sustainability behaviours initiated online.

5. Reinforce national policy frameworks to create enabling environments for student-led sustain-
ability practices, aligning with Tanzania’s National Digital Education Strategy 2024–2030.

6.3. Conclusion

This study investigated the impact of social media empowerment factors on Tanzanian university
students’ engagement with sustainability practices. Self-expression through social media emerged as
the strongest driver of sustainability-related collaboration, community outreach, and behavioural
change. Access to resources and support also influenced engagement, though concerns about
information credibility and motivation emerged as barriers. Participation and engagement exerted
weaker yet significant effects across outcomes. These findings suggest that while digital platforms
enhance sustainability engagement, translating online participation into tangible environmental
actions remains a persistent challenge.

The findings address gaps in Tanzanian digital education research and contribute to global discourse
on the United Nations Sustainable Development Goals, particularly SDG 4.7 (education for sustainable
development) and SDG 13 (climate action). Unlike Western studies where participation often
dominates sustainability engagement [32], this research highlights the distinct value of self-expression
and control in Global South contexts. To harness this potential, policymakers and educators should
integrate social media training into UNESCO’s ICT competency frameworks and develop context-
specific mobile applications that enable real-time sustainability tracking and peer collaboration.

The study extends social cognitive theory by demonstrating how digital feedback amplifies self-
efficacy in resource-constrained contexts – a mechanism less prominent in traditional SCT applications.
By bridging digital empowerment with concrete environmental actions, universities can cultivate
proactive advocates and accelerate grassroots progress toward a sustainable future.
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