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development process included four consecutive steps: 1) an in-depth
review of the literature to identify core competencies and domains of
social media literacy, 2) creation of a large item pool that assesses these
core competencies within six domains (advertising, cyberbullying,
privacy, news, phishing, and media balance), 3) expert review and
cognitive pretesting with youth, and 4) empirical validation of the
final 90-item pool using item response theory based on a sample of
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purposes including domain-specific assessment and parallel testing.
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Introduction

Adolescents are more digitally connected than ever before (Vogels, 2019). Among those
aged 13-19, 95% have access to a smartphone and 45% report being online almost
constantly (M. Anderson & Jiang, 2018). Across ages, social media have become a place to
connect with others, find news, and engage in politics (Auxier et al., 2019), with many
social and developmental opportunities for youth, including social connection and com-
munication, exposure to new ideas and knowledge, safe identity experimentation, and
opportunities for self-presentation (Best et al., 2014; Craig et al., 2021). Despite many
opportunities, there are legitimate concerns about media exposure and (over)use, espe-
cially for youth who are at a greater risk due to their age-related vulnerabilities. These risks
originate from potentially harmful content (e.g., violent, sexual, or hate material), contacts
(e.g., cyberbullying, privacy violation, cyberstalking, or being contacted by strangers),
conduct in which the youth can be either a perpetrator or victim (e.g., sharing too much
personal information, illegally downloading materials, hacking, etc), and contracts result-
ing from being exploited by a contract or commercial interests (Livingstone & Stoilova,
2021; Livingstone et al., 2015). These mixed risks and benefits imply that we should not
simply discourage social media use. Despite potential risks, it can help with key develop-
mental tasks for adolescents (Uhls et al., 2017).

Media literacy education is an essential tool to help youth strike the right balance in
their use of social media by fostering knowledge and skills to adeptly navigate the online
world (Hobbs, 2010; Potter, 2010). Developmentally, middle school-aged youth are
a prime audience for media literacy education. On the brink of adolescence, they are
faced with key developmental tasks related to building and expanding relationships with
peers as well as identity exploration and formation (Erikson, 1950; Orenstein & Lewis,
2021). Social media is an increasingly pervasive space in which young people are enga-
ging in these tasks (Best et al., 2014; Reid & Weigle, 2014; Third et al., 2017; Uhls et al,,
2017). This developmental stage is a key point for educational interventions designed to
promote social media literacy but must be specifically applied to the contexts and issues
found in socialmedia.

Educational interventions have the potential to improve youth social media literacy,
but researchers need a way to rigorously assess the impact of these efforts, highlighting
the need for objective measures of youth social media literacy. Although some measures
of overall media literacy exist, they have considerable limitations. First, they mostly fall
short of assessing social media literacy specifically. Second, they are not designed for use
with a youth population. Third, most of them measure subjective rather than objective
literacy that requires individuals to rate their own level of literacy and are thus based on
potentially biased self-assessments. Fourth, existing measures are limited to specific use
cases, without offering flexibility (e.g., in length or domain specificity) or parallel tests. To
address these limitations, the goal of the current study is to develop a reliable, valid, and
objective social media literacy inventory for young adolescent populations from which
different scales and tests can be created.

This paper describes the development of the Youth Social Media Literacy Inventory
(YSMLI) through four steps (cf. Carpenter, 2018): The item development process encom-
passes (1) a media and social media literacy literature review, (2) the initial item bank
creation and first phase of item reduction, and (3) cognitive pretesting with a sample of
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youth and expert review. The last step, (4) the validation using item response theory (IRT),
presents an empirical survey study among youth to assess the inventory’s psychometric
properties.

Step 1: Exploration of social media literacy concepts

Prior to developing the inventory items, we reviewed definitions and concepts of media
literacy and social media literacy to better understand how these constructs were con-
ceptualized in existing research. This limited review included definitions of related terms,
such as digital literacy, information literacy, and digital citizenship, as well as underlying
competencies central to the development of social media literacy. We also reviewed
existing scales and instruments designed to assess social media literacy to highlight
gaps and potential for improvement.

Theoretical perspectives

Modern digital and media literacy approaches extend protectionist frameworks, which
focus on teaching youth to identify and reduce the potential negative effects of media
exposure, to include skills for creating messages and engaging in online communities in
socially responsible ways, thus “empowering” individuals in the process (Hobbs, 2010).
Educational efforts should be more than inoculation, aiming to develop critical thinkers,
effective communicators, and active citizens (Hobbs, 2010).

Hobbs identified five core competencies of digital and media literacy, which include
accessing media and technology tools skillfully, analyzing and evaluating messages and
their potential effects, creating content, reflecting on one’s own behavior and conduct,
and acting to share knowledge and solve problems in online communities (Hobbs, 2010).
Digital citizenship is related to some of these competencies (such as reflect and act), but
focuses on the social responsibility and appropriate, responsible behavior that comes
with being part of an online community, helping to develop respect, tolerance, and civic
engagement online (Chen et al.,, 2021; Jones & Mitchell, 2016).

Although social media literacy can be partly derived from the literature on digital and
media literacy, the distinctive affordances and characteristics of social media require
customized approaches (Daneels & Vanwynsberghe, 2017; Schreurs & Vandenbosch,
2021). Social media platforms contain mostly user-generated content, which is more
personal and self-focused than traditional media content (Cho et al., 2022), with audi-
ences who are often close to and similar to the content creator (Schreurs & Vandenbosch,
2021). That is, despite the potential to reach and interact with wide, diverse audiences on
social media, by creating and interacting with selective content most social media users
experience algorithmic curation, which shapes the content and people with which they
connect through previous interaction choices (Kitchens et al., 2020; Spohr, 2017). The
interpersonal features and affordances of social media are the core appeal for most users
and are characterized by the editability, accessibility, and asynchronicity of social media
(Bayer et al., 2020), blending mass and interpersonal features through personalized
content (Cho et al.,, 2022) and fostering communicative relationships between content
creators and audiences (French & Bazarova, 2017). Social media literacy must encompass
the skills of decoding, evaluating, and creating communication in the realms of
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representation and interaction (Cho et al., 2022; Livingstone et al., 2014) and acknowledge
the self’s role in selection of and engagement with social media content, resulting in
a malleable representation of reality (Cho et al., 2022; Schreurs & Vandenbosch, 2021).

Youth social media literacy must address the core competencies of media literacy but
adapt them to the unique nature of social media. Based on the literature review above, we
define social media literacy as a multidimensional concept consisting of five cross-cutting
competencies: the ability to 1) find and access social media platforms and use them and
their respective options and channels skillfully, 2) critically evaluate social media content
and its potential consequences, 3) generate creative social media content with an aware-
ness of the specific audience, 4) reflect on one’s own behavior, apply social responsibility,
and adequately manage one’s affective responses, and 5) develop and perpetuate proso-
cial behavioral norms and exhibit digital citizenship. By defining social media literacy as
a set of competencies, we explicitly differentiate literacy (as the combination of knowl-
edge, abilities, and skills) from performance (the actual demonstration of literacy in
observable behavior). From this, it follows that one may have high social media literacy
(competencies or abilities) but not apply them to action (though one is more likely to act if
one has the competencies, which provides the justification for developing these compe-
tencies). Both objective measures of these competencies and observations of the con-
nected behaviors (or lack thereof) are critical for understanding social media literacy.
Clearly separating literacy from performance also allows for the investigation of enforcing
or inhibiting factors that explain why higher literacy at times does not translate into
literate behavior.

Conceptually, social media literacy may be well defined by these core competencies,
which are sufficiently abstract to be applied to different types of uses, contents, and
context. They apply across social media platforms as well as use situations. However, for
the purpose of measuring social media literacy, they remain too abstract and are difficult
to grasp for young adolescents (Piaget, 1964). Social media use is diverse ranging from
creating posts, using like and share buttons, managing privacy, assessing content, and
dealing with advertising to understand user practices, norms, and managing excessive
use. For a meaningful measure of social media literacy, the core competencies must be
applied to these various concrete domains. Thereby, they will be translated into specific
skills that can be assessed as reliable, manifest indicators in an objective test situation.

Drawing on the research literature describing both the benefits and the risks of
social media use (e.g., Livingstone et al., 2014; O'Keeffe et al., 2011), we identified
commonly described risk/opportunity situations for youth. Further, we consulted
with media literacy education experts from Common Sense Education and drew
topics from their current Digital Citizenship curriculum (James et al., 2021).
Following this synthesis, we identified six domains that pose the most frequently
discussed and addressed opportunities and challenges for youth 1) reflecting on how
social media can make you feel and using social media in a positive and balanced
way (“media balance”), 2) identifying signs of cyberbullying and practicing how to
respond (“cyberbullying”), 3) learning how to positively shape digital footprints and
manage privacy (“privacy”), 4) learning how to identify and cope with advertisements
on social media (“advertisements”), 5) evaluating and responding to (fake) news in
social media (“news”), and 6) learning how to identify and take action against
phishing scams on social media (“phishing”). Though not exhaustive of all the
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situations a young user may face in social media, they should supply enough
information to infer overall social media literacy. These domains further provide
contexts to which the cross-cutting social media literacy competencies described
above can be adapted and thus ultimately demonstrated. For example, in the privacy
domain, users can apply skills such as the abilities to find/access and evaluate
content with regard to its intimacy, generate content with an awareness of the
potential audience and associated risks and benefits, reflect on one’s own behavior
and implemented safeguards, and perpetuate prosocial behavioral norms such as
asking for consent before sharing sensitive information.

Limitations of existing measures

Several measures of media literacy exist (e.g., Festl, 2021; Koc & Barut, 2016; Powers et al.,
2018). However, these measures have limited applicability to social media literacy because
they do not address the interpersonal and interactive nature of such platforms. Measures
of social media literacy developed for adults are not appropriate to use with youth, either.
Youth are very different from adults in their reading literacy and cognitive developmental
stage (Piaget, 1964), which may significantly change question comprehension. Most
importantly, these existing measures of social media literacy require individuals to rate
their own level of literacy and are thus prone to individual biases, over- and under-
estimation, and subjective beliefs about what skills and abilities are actually meant.
Therefore, a major aim of this research is to provide a validated instrument that allows
for the objective, unbiased assessment of social media literacy. By objective assessment,
we mean a quantifiable, impartial, and thus diagnostic instrument that allows us to assess
social media literacy consistently and is less prone to biases (e.g., a measure that is based
on a standard test format, such as, e.g., multiple choice questions that can be coded as
objectively correct or incorrect). Moreover, we aimed to create a larger item bank instead
of a single scale that offers adaptability to different uses and contexts. Informal, but
objective assessments of youth social media literacy by Facebook, Google, and Common
Sense Education’ also exist but have not been psychometrically validated.

Step 2: Item development
Initial creation of a comprehensive item pool

We drafted 20 questions for each of the six social media literacy domains described above,
resulting in 120 items. These questions were designed to reflect the key competencies in
each domain as well as actions that could be taken related to each issue (for example
items and how they map onto domains and competencies, see Table 1 on p. 3 in the
online supplement: https://osf.io/mxsz4/). For example, one of the items within the
domain “cyberbullying” assesses a user’s ability to identify examples of cyberbullying
on social media (“Which of the following is an example of cyberbullying?”), reflecting the
core competency “critically evaluate.” For many items, we created hypothetical scenarios
that represent particular risks or opportunities. Response options reflect literate or non-
literate behavioral responses, allowing participants to hypothetically demonstrate literate
behavior via choice of the correct answer. Although there is a clear correct response in the
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options provided for each question, the response options are not exhaustive of all
appropriate responses or actions for a particular dilemma. For each of the six domains,
we developed items that reflected the core competencies in a similar fashion. Within each
domain, we created questions with varying difficulty for middle school-aged youth. To
cover the range of potential proficiencies in each domain, we aimed to create 5 easy, 10
medium, and 5 difficult items. Most items were multiple-choice items with four response
options (with only one correct response). Some items were true/false statements. We
further added the answer option “l don't know,” to reduce guessing. As each item has only
one correct answer from the list of options provided, all items can be scored as 1 = correct
and 0 =incorrect.

Each item and its response options were reviewed for reading level, using Microsoft
Word'’s tool to determine Flesch-Kincaid reading level (Kincaid et al., 1975). We aimed to
keep the items at a fourth-grade reading level. More complex items were simplified and
the reading level was re-assessed.

Qualitative item assessment and item pool reduction

To assess the range of difficulties of the items in each domain and ensure that they would
adequately cover the range of expected proficiency within the targeted youth population,
all items were independently rated by all five members of the research team for perceived
level of difficulty, with 1 being easiest to answer correctly and 3 being perceived as the
most difficult. Independent rates were compared and discussed until consensus was
reached. Three members of the team also assessed each item based on Bloom's
Taxonomy, a hierarchical categorization of educational goals (Bloom, 1956). The levels of
this model reflect increasingly complex cognitive activities, from remembering, understand-
ing, applying, and analyzing to evaluating and creating (L. W. Anderson et al.,, 2001).
Categorization within this taxonomy was an additional way of examining the complexity
of a particular question. The independent rankings of taxonomy levels for each item were
compared and discussed until consensus was reached for each item. Using the perceived
difficulty and Bloom’s Taxonomy rankings, the item pool for each of the six domains was
reduced from 20 to 15, yielding a total of 90 items. ltems were reduced such that the final
15 items for each domain contained a range of difficulty (about 4 easy, 7 medium, and 4
difficult items), reflected various levels of cognitive complexity (according to Bloom’s
Taxonomy), and addressed the scope of social media literacy core competencies.

Step 3: Expert review and cognitive pretesting

Next, we obtained expert feedback regarding the items from two educators, each with
over 10 years of experience working with middle school-aged children. The educators
were asked to review each of the 90 items and provide qualitative feedback on question
and response option content, wording, readability, interpretation, and quality (Carpenter,
2018). This step enhanced the overall content validity and ensured questions are relevant
to the construct, clear, and concise (Kyriazos & Stalikas, 2018). Feedback was given
through written and verbal comments, which was used to revise items.

Additionally, we cognitively pretested the items with six young people, ages 9 and 10
(the younger end of the age range of people expected to respond to the YSMLI). Each
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youth was compensated with a $10 Amazon gift card. During these interviews, a member
of the research team connected with a youth participant via Zoom, reviewing one
question at a time. Each participant reviewed the questions from two of six domains; at
least two young people reviewed the items from a single domain. Participants read the
questions and response options aloud and described their thoughts in selecting an
answer. By observing this process, the interviewer was able to identify problematic
words, unclear questions, or items that were too lengthy. After the question was
answered, the participant was asked what they thought the question was about and to
identify any words they thought other youth might have difficulty in understanding. This
process helped us to streamline the questions further and also identified problematic
jargon to replace.

Step 4: Empirical scale validation

Finally, we statistically examined the inventory’s potential to assess the latent ability
(proficiency) of social media literacy and the presence (or lack) of the six domains within
that latent ability. We assumed that social media literacy would be a multidimensional
construct, meaning each item loads onto its specific domain (e.g., news in social media)
and also loads onto a comprehensive global factor. These model assumptions were tested
using item response theory, described below. To further ensure the convergent validity of
the inventory, we tested whether objectively measured social media literacy (as assessed
by the YSMLI; overall and in each domain) significantly relates to participants’ subjective
perceptions of their social media literacy (overall and in these domains). Based on a meta-
analysis of 51 studies, which found a moderate positive correlation between objective and
subjective knowledge (r=.37; Carlson et al., 2009), we hypothesizedzz

H1: Social media literacy in each of the six domains is positively related to subjective
knowledge in each of the six domains.

Regarding criterion validity, we tested whether overall social media literacy can be
predicted with diverse social media use variables, such as experience with social media,
duration of daily use, number of social media platforms used, and degree of interactivity
on social media (i.e., passive consumption versus active content creation). Social network
site use among students has been shown to be positively correlated with digital literacy
scores (Yildiz Durak & Seferoglu, 2020). Likewise, frequency of use has been found to have
a positive relationship with some types of literacy (Appel, 2012; Chan et al., 2021). As both
findings support the argument that social media literacy increases the longer and the
more people have interacted with such platforms, we hypothesized:

H2: Social media literacy is positively related with a) experience using social media, b)
average social media use duration per day, and c) breadth of platform use.

H3: Social media literacy is positively related with more interactive social media use
(e.g., creating their own posts will be related to higher levels of literacy compared to
passive use).
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Methods

The preregistration of this study as well as all materials (including all item formulations as
well as information about which items should be chosen for different versions and parallel
tests), analysis scripts, results, synthetic data, and additional analyses, tables and figures in
an online supplementary materials (OSMs) document can be accessed via a respective
OSF page: https://osf.io/h6jrp/. While we do not share the original data publicly due to the
sensitivity of the encoded information and the vulnerability of the population (youth aged
9-13), we uploaded synthetic data, a data set with similar properties to the original data
set, that can be used to computationally reproduce the analyses (albeit with slightly
different results). The study was approved by the Institutional Review Board of the Cornell
University (protocol number: 1901008496).

Item sampling and power considerations

The purpose of this validation study is to evaluate the entire 90-item inventory, but we
anticipated that youth cannot concentrate on all 90 items at once. Therefore, we used an
item sampling approach, randomly assigning a subset of the item pool to each participant
(Husek & Sirotnik, 1967). In order to determine the minimum number of items each
individual participant would need to answer to still have enough information to evaluate
the full scale, we simulated data that corresponds to the intended measurement model
(for the complete simulation procedure see: https://osf.io/5fhvb), while varying the para-
meters with respect to a) number of participants (from 200 to 500) and b) number of items
(from 60 to 120). Next, we duplicated these datasets and introduced varying amounts of
random missings per respondent (33% to 66%). We then computed the Rasch score for
the full dataset as well as the dataset with varying amounts of random missings and
computed correlations between these resulting Rasch scores. This comparison indicated
the maximum number of random missings allowable to yield a Rasch score comparable to
a dataset with no random missings. Each combination was run 100 times (see Figure 2 on
p. 4 in the OSM: https://osf.io/mxsz4/). The simulation showed that the latent ability could
still be reasonably approximated (r > .90) if participants did not answer two-thirds of the
overall item pool, the sample size was > 300, and the item pool was > 80. To allow for a bit
larger margin of error, we decided to test the items with a sample size of n > 320, and 42
items per participant (53.33% missing per person). Furthermore, we conducted a priori
power analyses for our convergent and criterion validity analyses (see hypotheses). The
literature suggests that subjective and objective knowledge are moderately correlated (r
=.37; Carlson et al., 2009). We further assumed a small to moderate relationship between
overall social media literacy and the other criterion variables (r=.20). To test an effect size
of r=.20, while assuming an alpha-level of 5%, we determined that we would need at
least 318 participants to achieve a power of 95% and at least 193 participants to achieve
a power of 80%.

Participants and procedure

To assess the 90-item bank, we conducted an online survey with n =347 middle school
students in March 2021, after obtaining parent or guardian permission and youth assent
to participate. Participants were recruited from a school district in upstate New York in the
United States. One participant who did not pass a simple attention check was excluded
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from the analyses. Participants with more than 70% missing in response to the literacy
items were further excluded from the analyses (n =40) because the simulation showed
a decline in the ability to approximate latent ability with less than one-third of items
completed (average amount of missing items was 54.9%; only 23.5% of the sample had
more than the 53.33% missing that was expected because of our item sampling proce-
dure). The final sample included n = 306 participants (age: M = 11.4 years, SD = 1.13, range
=9-13; female: 48.57%). Participants were drawn from fourth (15.11%), fifth (21.94%),
sixth (32.01%), seventh (30.58%), and eighth (0.36%) grades. More than half of the
participants (65%) have used social media for at least one year prior to completing the
questionnaire. Most commonly used platforms included YouTube (91.3%), TikTok (53.1%),
SnapChat (42.6%), and Instagram (39.4%). Twitter and Facebook were hardly used (<10%).

Measures

The entire questionnaire including all item formulations can be found on the OSF page via
the following link: https://osf.io/yb67h/. For the final inventory and the different scales
that can be created based on it, see: https://osf.io/md8ch/.

Youth social media literacy inventory

As outlined before, our newly developed item pool consisted of 90 multiple-choice or
true-or-false items, with 15 items for each of the six domains described above. We report
all validity and reliability analyses for this measure in the result section.

Subjective social media literacy

Participants were asked to estimate their own literacy with six original items (one per
domain: e.g., “l know how to spot ads on social media,” “l know how long things posted on
social media stay there”). Answer options ranged from 1 = This is not like me at all! to 5 =
This is exactly like me! For an overall assessment of a person’s subjective social media
literacy, we estimated a unidimensional model (with constrained factor loadings), which
fitted the data well, )(2(14) =26.81, p=.020; CFI=.95, TLI=.95, RMSEA =.06. Composite
reliability was acceptable (o =.71). On average, the participants considered themselves
moderately literate (M = 3.98, SD = 0.78).

Experience of using social media
Length of experience using social media was assessed with one item: “How long have you
been using social media?” Response options ranged from: 0 =/ don't use social media to 4
= More than 2 years. Nearly half (45.0%) of the sample reported using social media for two
or more years, 40.6% have used social media for less than two years, and 14.4% reported
they do not use social media at all.

Duration of social media use

Duration of social media use was assessed with one item: “How much time do you spend
on social media each day?” Response options ranged from: 0 =/ don't use social media to 6
=More than 6 hours a day. Of all participants, 13.7% did not use social media at all, 7.2%
used it less than 30 min per day, 14.8% used it between 30 and 60 minutes per day, and
the remaining 64.3% reported using social media more than 1 h per day.
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Breadth and interactivity of social media use

Breadth and interactivity of social media use was assessed by asking participants how
they use social media platforms including YouTube, Instagram, TikTok, SnapChat, Twitter,
and Facebook. Response options included: 0= Don’t use, 1=Just watch/read posts (or
videos) others make, 2 = Like other people’s posts/videos, 3 =Comment on other people’s
posts/videos, or 4= Create my own posts/videos. Responses were dummy-coded and
summed, yielding a total number of platforms used (M =2.27, SD=1.45 of the six plat-
forms). Participants reported being the most creative on TikTok (20.9% reporting they
create their own posts/videos). We computed the highest level of interaction across all six
social media platforms per person: 0 = don’t use the platform, 1 = passive use, 2 = moderate
active use (liking and commenting), and 3 = active use (creating content).

Measurement theory

For the purpose of designing an objective knowledge test, item response theory (IRT;
Bond & Fox, 2007; DeMars, 2010) provides several advantages over classical test theory
(CTT). IRT refers to a set of mathematical models which aim to explain the relationship
between a latent ability, trait, or proficiency (denoted by the Greek letter 0) and its
observable manifestations (e.g., multiple-choice questions). In contrast to CTT, IRT con-
siders responses in probabilistic terms, rather than focusing on composite variables and
linear regression theory. IRT further accounts for item discrimination (ability of an item to
differentiate between respondents with different levels of proficiency) and difficulty
(likelihood of a correct response, expressed as the proficiency level at which 50% of the
participant sample is estimated to answer an item correctly; DeMars, 2010). Assessing item
difficulties is useful in matching the test and trait levels of a target population and in
ensuring that the entire range of the proficiency is covered. This focus on the difficulty
range generally leads to scales that perform better at differentiating at the extremes of
proficiency (Bond & Fox, 2007).

Within the family of IRT models, the Rasch model represents a specific case in which the
asymptote (i.e., the guessing probability) is fixed to zero and the slope (i.e., the discrimi-
nation parameter) is fixed to the same value across items. This model, traditionally
specified in terms of odds or log odds, is the natural logarithm of the ratio between the
probability of a person correctly answering an item and the probability of not answering
this item correctly. This is equal to the differential between the proficiency of a person and
the item’s difficulty. This constrained model has some mathematical properties that
cannot be obtained with less constrained models (e.g., 2PL or 3PL models). First, the
number-correct score (i.e., the raw sum score) is a sufficient estimation of 6, making such
a scale highly usable in various research contexts. Second, due to the fixed discrimination
parameter, the difference between the probabilities of correctly answering two different
items remains constant across the entire range of the latent proficiency (DeMars, 2010).
This means that all items do not differ in their ability to differentiate examinees. Third,
such a constrained model is particularly useful for creating a social media literacy
inventory due to its specific objectivity: Because the Rasch model is based on the idea
that items are designed to fit certain properties instead of finding a model that fits the
data (Thissen & Orlando, 2001), item as well as person parameter estimates are invariant
across samples (up to a linear transformation, DeMars, 2010). Accordingly, the person (i.e.,
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proficiency scores) and item parameters (i.e., item difficulty) will be similar even if only
a subset of the item pool is used or a different population is studied.

Results

Assessment of the overall item bank

Model, item, and person fit

We estimated a unidimensional Rasch (1PL) model using all 90 items (converged after 31
cycles). Based on this model, we imputed the systematic missings in the social media
literacy items (due to the item sampling procedure outlined above) and re-estimated the
Rasch model using the imputed data (converged after 32 cycles) as model fit indices can
only be estimated based on full data. The resulting Rasch scores were equivalent (r >.99),
indicating there were only negligible differences in the results of these models. Thus,
imputed data were used in subsequent analyses of item and person fit.

To assess overall model fit, we estimated the M, test statistic, which works
better with binary data compared to the typically implemented X? test statistics.
The overall fit of the model was very good, M,(4005)=4261, p=.002; CFl=1.00,
TLI =1.00, RMSEA = 0.01, 95% CI [0.01, 0.018].> We further computed Infit (sensitive
to inliers, which are more targeted to the individual responding) and Outfit indices
(which is sensitive to outliers, or unexpected instances of an item being very hard
or very easy for a respondent) for each of the 90 items (Linacre, 2002). A guideline
is that mean-square (MSQ) Infit and Outfit values should be between 0.5 and 1.5 to
not be degrading or unproductive for measurement (DeMars, 2010; Linacre, 2002).
MSQ Infit and Outfit indices fell within that range for all items, suggesting that all
items fit the model well. We also assessed the standardized (z) person fit indices,
which examines how well individual response patterns fit the model. Only a few
respondents had a low person fit (z-Infit >1.9: 2.6%; z-Outfit >1.9: 2.6%; Linacre,
2002).

As illustrated in the histogram shown in Figure 1 (top left), the resulting theta score
ranged from —3.42 to 2.48 (M =—-0.01, SD = 1.13; equivalent to M = 60.42 correct items, SD
= 18.80 on the raw inventory, i.e., the imputed 90-item bank). The test items were well
matched to the participants’ latent proficiencies as shown by the S-curve in comparison to
the person parameter distribution in the item-person map. Yet, we can also see that the
scale is slightly better at discriminating people with lower proficiency and could hence be
improved by adding some more difficult questions. As shown by the scale information
curve (middle, right), the items are particularly good at estimating lower proficiency levels
between the —2.5 and 1.0 theta range. The standard error for each parameter estimate
(red, dotted line) thereby conveys the degree of estimation precision.

Marginal reliability

In IRT, an average index of reliability (similar to internal consistency scores such as
Cronbach’s alpha) can be based on the mean standard error and computed as the ratio
of true score variance to observed variance. This average marginal reliability was excel-
lent: .93. As we also obtained separate standard errors for each value of 6, we computed
both item information and conditional marginal reliability estimates across the entire
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Figure 1. Psychometric characteristics of the 90-item YSMLI. The item-person map displays item
difficulty parameters and person parameters along the same latent ability metric. The test information
curve shows estimation precision across different values of theta. The scale characteristic curve
represents the relationships between theta scores and the expected true scores in the original scale
metric. The conditional reliability curve provides information about the scale’s reliability at different
values of theta.

range of proficiency (see Figure 1, right). As Figure 1 bottom right demonstrates, the
model’s reliability slightly decreases at theta values > 3. Again, this is likely due to the lack
of highly difficult items in the pool.

Convergent and criterion validity

We anticipated that social media literacy as assessed by the entire item bank would be
positively related to subjective social media knowledge (H1, convergent validity). Bivariate
correlation analyses showed the expected moderate-to-strong positive relationship (r
=.45, 95% Cl [.36, .54], p <.001). Hypothesis 1 was supported.

We also anticipated that social media literacy would be positively related to experience
using social media, average social media use duration per day, and breadth of social
media platforms used (H2, criterion validity). In line with our predictions, bivariate
correlations revealed positive relationships between social media literacy and experience
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using social media (r=.14, 95% Cl [.02, .25], p =.021), duration of social media use per day
(r=.18,95% ClI [.07,.29], p = .002), and breadth of social media platforms used (r =.14, 95%
Cl [.002, .26], p =.047). As pre-registered, we also estimated a linear regression. With all
predictors in the model, only duration of social media use per day emerged as
a significant predictor of social media literacy (b=.17, 95% Cl [.02, .32], beta=.23).
However, it is likely that this result is misleading as there was strong multicollinearity
between the predictors. Based on the independent bivariate analyses, we consider
hypotheses 2a to 2c supported.

With hypothesis 3, we assumed that people who use social media more interactively
would also show higher social media literacy. Using an analysis of variance, we tested
differences in social media literacy across different degrees of interactivity. We found
a positive main effect (F(3, 266) =5.29, p=.002, eta-squared =.056). Post-hoc tests
(Tukey’s HSD), however, only revealed significant differences between those who did
not at all use any social media platforms and those who did (independent of their level of
interactivity). H3 was not supported.

To further explore the validity of the item bank, we also found that social media literacy
moderately increased with age (r=.43, 95% [.33, .53], p<.001). Females had slightly
higher social media literacy than males (on average, female participants answered 3.35
more questions correctly, t(250.83) = 3.05, p=.003). These findings are consistent with
other assessments of media and social media literacy (Xiao et al., 2021).

Assessing the domains of social media literacy

Model, item, and person fit

We next examined each of the six domains within the overall item bank to assess their
ability to stand alone as modular aspects of social media literacy. We estimated indepen-
dent Rasch models for each domain, which each fitted the data well (see Table 1). Only
three items overall (in the domains Cyberbullying, Privacy, and News) had MSQ infit values
slightly below .50, which means they are less productive for measurement, but not
degrading (Linacre, 2002). Participants with low person fits were also negligible (less than
5% of the participants exceeded z-infit and -outfit thresholds). The items in each domain
were well matched to the respondents’ social media literacy proficiencies as contextualized
in that domain and could be used as a stand-alone set of items to assess social media
literacy in that particular context (i.e., news in social media, cyberbullying, etc.).

Marginal reliability

The average marginal reliability for each domain was mixed (between .61 and .71).
Whereas Advertising, Phishing, and Media Balance exhibited acceptable reliability
(>.70), Cyberbullying, Privacy, and News had questionable reliability (.61-.67). This may
be due to the diversity of concepts and skills assessed by items within each of these
domains. Due to excellent item and person fit indices for all domains (generally more
important evaluations in IRT) and strong convergent validity (see further below), we deem
these lower marginal reliability estimates acceptable.
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Table 1. Fit indices for each domain.

Domain M2 df p RMSEA SRMSR TLI CFI
Advertising 106.44 105 443 .01 .06 1.00 1.00
Cyberbullying 126.61 105 074 .03 .08 99 99
Privacy 143.42 105 .008 .04 .07 .98 98
News 12231 105 119 .02 .06 99 99
Phishing 114.27 105 252 .02 .06 99 99
Media Balance 95.70 105 731 .00 .05 1.00 1.00

Convergent validity

We anticipated that social media literacy within each of the six domains assessed by the YSMLI
would be positively related to subjective social media knowledge for each of those domains
(H1, convergent validity). Bivariate correlation analyses showed that there were moderate
positive relationships for advertising (r= .45, 95% Cl [.36, .54], p <.001), cyberbullying (r= .24,
95% CI [.13, .34], p < .001), privacy (r=.31,95% CI [.20, .41], p < .001), news (r=.25, 95% CI [.15,
.36], p <.001), phishing (r=.17, 95% Cl [.06, .28], p =.004), and ups and downs (r=.26, 95% Cl
[.15, .37], p <.001). Hence, hypothesis 1 was supported for each of the six domains.

Creating scales with different lengths and parallel tests

In most use cases, 90 items are too many to efficiently assess social media literacy.
Therefore, this large item bank can also be used to create shorter versions or parallel
tests for various purposes (for information about which items should be chosen for
which version, see: https://osf.io/md8ch/). For example, to assess a population’s latent
social media literacy as comprehensively as possible (e.g., similar to a PISA test?), it is
useful to have a shorter version of the YSMLI. It should be sufficiently long to retain all
the estimation precision of the original inventory, but short enough to be implemen-
ted in a test questionnaire. As the Rasch model constrained the discrimination para-
meter to be equal across all items, removing items does not necessarily reduce the
model’s ability to approximate participants’ latent ability — particularly if the remaining
items still adequately cover the distribution of the person parameters. We iteratively
removed items from the 90-item bank by assessing their location on the latent ability
(to keep a good range of difficulty) and their redundancy with other items. We were
able to reduce the overall item bank to 48 items (eight items per domain). This shorter
version showed a similarly good fit as the full inventory and had good reliability (.88).
Detailed information about model, person, and item fit are provided in the OSM. To
assess convergent validity, we computed the bivariate correlation between the Rasch
scores of the full 90-item bank and the 48-item version, which revealed an almost
perfect equivalence (r=.96).

As we selected items that also map well on the latent ability in each domain,
bivariate correlations between the 15-item and the shorter 8-item domain scales
were likewise still very high (r=.87-.90), suggesting excellent convergent validity
for each domain. This presents a second potential use case as each domain can be
assessed with only eight items. Researchers interested in measuring only one of
these domains within a larger survey (e.g., a scholar interested in assessing social
media advertising literacy) can use these subsets of items.

A third use case is assessing overall social media literacy as one of many variables.
We aimed to find the smallest subset of items that still sufficiently estimated the
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Figure 2. Test information curves for parallel test in each domain. Red = Test 1; Blue = Test 2.

overall latent ability. Using the same approach outlined earlier, we created an 18-item
version, which still exhibited a good fit and still had an acceptable marginal reliability
(.73). It still performed well in approximating the overall latent ability (correlation
with 90-item Rasch score: r=.88; with 48-item Rasch score: r=.89). Additionally,
each of the five social media literacy competencies described in step 1 of the scale
development process are still addressed multiple times across the 18 items. As we
again took great care to map remaining items (3 per domain) on the latent ability in
each domain, the resulting 3-item scale per domain still correlated comparatively
strongly with the full 15-item scale versions per domain (r=.68-.79). However,
despite this seemingly statistical validity, we caution against using only three
items as standalone measures for the subdomains as it is questionable how well
they cover the broad range of knowledge and skills necessary in each domain.

A fourth use case refers to designs in which repeated measurement of the latent
ability is desirable (e.g., assessment before and after an intervention). In this situation,
a researcher would want to use two different sets of items to assess the latent ability as
a way to eliminate inflated post-intervention scores because respondents are familiar
with the items. This requires parallel tests which have different items but the same
number of items and exactly the same test information and characteristic function
(Boekkooi-Timminga, 1990). To create such tests for each of the six domains, we
identified similar items (in terms of difficulty and meaning), distributed them onto
two sets with eight items each, and then assessed the overlap in the final test
information curves for these two sets of items (Figure 2). All subsets created in each
domain overlap almost perfectly and correlate strongly with the full domain item sets
(r >.82).



16 P. K. MASUR ET AL.

Discussion

In this study, we sought to develop and validate a 90-item inventory that reliably assesses
youth social media literacy. We engaged in a four-step process to rigorously create and
psychometrically test the YSMLI.

First, based on our literature review, we found that although media literacy concepts
suggest important core competencies, they neglect the affordances and features of the
interactive social media environment. Building on previous work (Hobbs, 2010;
Livingstone et al., 2014; Schreurs & Vandenbosch, 2021), we adapted core competencies
of media literacy to address the unique characteristics of social media. More importantly,
we argued that such abstract competencies must be grounded in specific domains of
social media use to make them concrete enough for young adolescents to cognitively
understand and thus measurable. For this reason, the final inventory measures core
competencies in six distinct domains (such as cyberbullying, media balance, and privacy)
which are representative of the issues and situations young adolescents face on social
media.

The second and third steps involved item pool creation, revision, and reduction,
based on ratings of the items’ perceived difficulty, complexity of learner action, expert
educator review, and cognitive pretesting with youth. In the fourth step, the inventory
was validated in a cross-sectional survey study using IRT. Rasch models revealed that
the items in the overall item pool as well as those within each domain are well
matched to the participants’ latent ability, thus serving well to discriminate between
learners across a large range of proficiency. Further, overall reliability was high,
although it decreased slightly at higher levels of proficiency. The Rasch score resulting
from the overall item bank (and those resulting the subdomains) correlated positively
with subjective knowledge, length of experience of using social media, duration of
social media use per day, as well as breadth of social media use, demonstrating
convergent and criterion validity. However, the YSMLI showed no correlation with
the level of social media interactivity. That is, although literacy was clearly higher
among users of social media compared to non-users, how much they interacted (i.e.,
whether they just consume content passively or like, comment, or produce content
themselves) did not make a difference. With this new instrument, however, scholars
may be particularly able to investigate such relationships and provide a deeper under-
standing of the antecedents and outcomes of social media literacy. In sum, the results
suggest that the YSMLI has excellent psychometric properties and can be used to
reliably assess youth social media literacy (ages 9-13).

We further demonstrated the adaptability of the inventory for four use cases.
Our results show that a shorter, 48-item (8 items per domain) version can be
drawn from the larger item pool, whose remaining items still cover the distribution
of person parameters. This shorter scale as well as the resulting shorter scales for
each domain showed as good a fit as the full scales, good convergent validity, and
acceptable reliability. This shorter version retains high precision while reducing
redundancy and may be particularly valuable for comprehensive assessments
(e.g., for comparative purposes). The domain-specific sub-scales further provide
measures for researchers who study these particular domains instead of overall
social media literacy. We further identified the smallest item set (18-item, 3 per
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domain) that could still sufficiently approximate the latent ability of social media
literacy and thus may be most useful for researchers seeking to assess social media
literacy within a larger questionnaire. It is important to note that with only three
items per dimension, it may no longer adequately assesses the domains individu-
ally. Finally, parallel tests for all six domains can be drawn from the item bank,
which is useful for assessing social media literacy repeatedly, when test learning
and familiarity effects may be an issue, such as when assessments are conducted
before and after an intervention (i.e., in a pre-post within-subject design).

With this adaptability of the YSMLI, we anticipate a variety of uses in both
academic and practical fields. Educators could assess the effectiveness of social
media literacy interventions, or more broadly assess social media learning progress.
Educational institutions can use the YSLMI to objectively evaluate a baseline level
of social media literacy within larger populations, compare social media literacy
across groups, classes, schools, or sub-populations. Scholars can further assess
social media literacy with a comparatively short, objective, and validated scale
and thereby expand their ways to assess potential antecedents as well as con-
sequences of social media literacy.

Limitations and future perspectives

Although the full version of YSLMI showed good psychometric properties and high
validity, the inventory has some limitations. First, it could benefit from adding
more difficult items. As can be seen in the item-person maps, the ability to
discriminate between people decreases slightly at higher levels of proficiency.
Future research on the YSMLI should aim to add more difficult items to each
domain and re-test model fit and ability to discriminate at all levels of proficiency.
Similarly, future researchers should always check whether all items still apply to the
context they study. Although we believe that the core competencies and domains
included in the item bank are sufficiently general to be relevant in the long-run,
the fast-changing social media landscape potentially requires readjustment of
individual items or even the addition of new risks or benefits of novel social
media platforms or features.

Second, although the sample size provided enough information and statistical power
for us to examine the item properties and validity, the survey was not conducted with
a very large representative youth sample. Given the specific objectivity of Rasch models,
however, the found item and person parameter should be independent of the sample (up
to a linear transformation) and thus provide a good framework for assessing social media
literacy even beyond the studied population. That said, we hope that future research will
test the scale in larger, more diverse, and representative samples of youth.

Third, although the item bank and its respective scales showed good convergent
(expected correlations with subjective social media literacy) and criterion validity (positive
correlation with age as well as experience and frequency, and breadth of social media
use), future research should test other, commonly found antecedents and outcomes of
social media literacy, such as, e.g., type and strength of parental mediation (e.g., Daneels
& Vanwynsberghe, 2017) or well-being (Schreurs & Vandenbosch, 2021).
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Finally, the reliability of the specific domain scales was mostly acceptable, but sug-
gested potential for improvement. Lower reliabilities were found in domains that covered
a broader range of concepts and skills. This heterogeneity in items may be a cause for the
lower reliability. As item and person fit (traditionally more central in IRT) were excellent,
this is not a cause for concern, but an opportunity for improvement.

Conclusion

With this work, we developed a comprehensive inventory to assess youth social media
literacy. It is unique in the limited pool of media literacy measures in that it is an objective,
reliable, valid, and flexible inventory to be used with youth to specifically assess social media
literacy in a variety of contexts. We validated versions with different lengths to make the
inventory applicable to various research areas and projects. We hope the inventory will be
used to further research the effectiveness of social media literacy education, and evaluate the
success of efforts to maximize benefits while minimizing risks of social media use for youth.

Notes

1. e.g. see https://www.facebook.com/fbgetdigital/educators, https://beinternetawesome.with
google.com/en_us/educators, https://www.commonsense.org/education

2. We preregistered all hypotheses, sample size rationale and analysis plan prior to data
collection: https://osf.io/w94nt/.

3. We also fitted a 2PL model and a bifactor model. The 2PL had a slightly better fit to the data,
but overall fit was similar to the simpler Rasch model. The bifactor model showed a worse fit.
All these additional analyses can be found on the OSF page.

4. https://www.oecd.org/pisa/it
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