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Abstract:

This study aims to enhance understanding of young adults’ social outcome. The existence of large multinational
Program for the International Assessment of Adult Competencies (PIAAC) data provides the opportunity to explore
the relationship between young adults' propensity to volunteer and various background data in several countries.
The focus of this study was on investigating the relationship between young adults volunteering and their
educational attainment, social trust, gender, participation in lifelong learning, and cognitive skills in numeracy. The
findings suggest that while significant characteristic differences exist among millennials who engage in
volunteering activities, only a few of these characteristics such as their numeracy skills, participation in lifelong
learning, and social trust influenced their propensity to engage in civic activities. These findings contribute to our
understanding of the factors that influence millennials' participation in civic activities.
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Introduction:

Volunteering has long been recognized as an effective means of bringing about educational reform. Studies
have shown that volunteering can improve academic achievement, increase student engagement and contribute to
the development of civic responsibility in students (Scales & Roehlkepartain, 2003). Additionally, volunteer work
provides opportunities for students to interact with individuals from diverse backgrounds, which can broaden their
perspectives and increase their understanding of social issues (Musick & Wilson, 2003). Overall, volunteering can
be a powerful tool for promoting educational reform and fostering positive outcomes for students.

The relationship between cognitive skills and civic engagement is a complex one. According to the US Bureau
of Labor Statistics (BLS) approximately 25 percent of Americans take the time to volunteer, and the number varies
based on demographics (Bureaus Labor of Statistics, 2016). Khuzwayo (2018) discussed the importance of
occupying young adults’ mind with mathematics to encourage their participation in social issues such as opposing
land occupation in Palestine and preservation of Aboriginal culture in Australia. Aligned with the Organisation for
Economic Co-operation and Development (OECD, 2013), Reder (2017) showed that numeracy skills have the
potential to be a contributor to a number of social outcomes such as volunteerism and political efficacy.

Additionally, there is a growing body of literature that has shown a positive association between lifelong
learning and volunteering. Specifically, individuals who engage in formal and non-formal learning opportunities
tend to have higher levels of community engagement and active citizenship (Cervantes, Salinas, & Garcia-San Pedro,
2016; Riibe & Janmaat, 2021; Weert, Kirschner, & Veenman, 2019). Considering the existing studies on the potential
influencing various factors on volunteering and its importance in promoting civic participation, we have utilized
rich data provided by PIAAC to investigate potential factors that influence young adults propensity to engage in
volunteering activities.

Other factors such as education have shown to influence subjective wellbeing and social engagement. However,
it is not clear whether this relationship continues to exist if other factors such as social trust, gender, and
participation in lifelong learning are controlled. Additionally, while the influence of education on economic returns
has been widely studied (Hanushek, Schwerdt, Wiederhold & Woessmann, 2015), non-market outcomes such as
civic participation, volunteering, and how individuals choose to spend their leisure time has gained less attention.
PIAAC offers an exceptional opportunity to assess the broad social benefits of factors such as lifelong learning,
education and cognitive skills on social engagement, social connectedness and trust (Borgonovi, 2017). The
millennial personality has been widely influenced by important social powers such as the Internet. As a result,
millennials exhibit unique characteristics that are different from previous generations (Lloyd-Jones & Worley,
2018). Despite this important social issue and the critical generational changes occurring, few recent studies have
explored millennial volunteering patterns and their relationship with cognitive skills (Sherrod, Torney-Purta &
Flanagan, 2010). To address the gap in the literature, this study focuses on young adults between the ages of 20 and
39.

The purpose of this study is to examine the relationship between numeracy skills, participation in lifelong
learning, social trust, and volunteerism behavior among young adults. This will be achieved by utilizing data from
the Programme for the International Assessment of Adult Competencies (PIAAC). PIAAC defines volunteerism as
work that “involves doing work without pay for charities, political parties, trade unions or other nonprofit
organisations.” (OECD, 2011, p.46).

Literature Review:
Millennials:

Parsons and Bynner (2005) suggested that numeracy skills influence social and economic well-being more
than individuals’ skills in literacy. Billington and Foldnes (2021) recognized the importance of numeracy skills in
individuals’ social well-being/standing. For example, numeracy skills are often valued in the labor market as a form
of human capital that is separate from other skills such as education and personal characteristics (OECD, 2013).
Higher income is often correlated with higher degree of happiness (Ma & Zhang, 2014), health and general
community participation. Additionally, numeracy skills could provide individuals with the necessary tools to
critically evaluate and assess the truth of the everyday headlines and make informed decisions about their
community such as voting in a certain way, volunteering for a specific organization and protesting for a specific
cause.

The positive social returns that result from continuing education and cognitive skill improvement during
adulthood have been a focus in many European Union countries (OECD, 2001). Education and skills have been
shown to be the most significant factors in individuals’ economic advantage (OECD, 2011; Olaniyan & Okemakinde,
2008). Education increases knowledge and skills that are related to healthy behavior and social engagement (OECD,
2011). Also, education can influence individuals’ social well-being as measured by social connectedness, social
capital and civic participation (Borgonovi, 2017). OECD (2013) and Grotliischen et al. (2016) noted a positive
association between numeracy skills and volunteerism. A rich body of research has found a positive correlation
between an individuals’ economic advantage and their subjective well-being, suggesting that persons with more
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education—and typically more money—also tend to report higher levels of life satisfaction and higher level of social
engagement (Diener, 1984; Persell & Wenglinsky, 2004). However, the extent and scope of this association has
become the subject of much debate (Desjardins & Schuller, 2006; OECD, 2001).

Sands and Goodman (2018) suggest that the relationship between skills and social capital may vary depending
on the specific context and the type of skill being considered. Nevertheless, research has shown that education plays
an important role in fostering social participation and promoting civic engagement (OECD, 2011; Desjardins &
Schuller, 2006). This highlights the importance of investing in education and providing young adults with the
knowledge and skills needed to become active and engaged citizens in their communities. As the next generation of
leaders and community members, it is critical that millennials are equipped with the tools necessary to create
positive change in society.

Millennials and Social Engagement:

There are conflicting views on millennials beliefs and behavior in social engagement. Millennials have come of
age in a time characterized as the “information age”. Empowered by an explosion of information, they have
confronted several major crises including domestic terrorism, the Great Recession and climate change. However,
they are characteristically different in their views of civic responsibility. For example, CIRCLE (Kiesa et al.,, 2007)
reported that unlike older generations, young adults are more likely to engage in civic life through non-traditional
means such as online and peer networks and are more likely to support causes that they feel they reflect their values
and interests. A survey conducted by the Pew Research Center in 2014 found that millennials were more likely to
be described as self-absorbed, wasteful and greedy compared to other generations. Similarly, a study by Twenge et
al. (2014) found that millennials scored higher on measures of narcissism compared to previous generations.

The reality of the matter is that millennial volunteering identity and characteristics are still in development
and heavily influenced by social media. For example, West (2018) suggested that millennials tend to prefer careers
that contribute to the greater good. Some millennials are more active in changing their world by using social media
as a platform for change and demanding that the corporate world be socially responsible (Hendricks & Frye, 2013).

Such studies suggest an increasing need in studying factors that influence millennials view on social
engagement. Also relevant is adult pursuit of lifelong learning to identify means to provide ongoing training on the
importance of civic engagement. Learning neither starts with formal schooling, nor does it stop after individuals
complete initial formal education. While prior knowledge is important, continuing education could also enhance
their view of the community one lives in.

Research has shown that engaging in civic activities can have a positive impact on the well-being and happiness
of young adults. A recent study conducted by Birger Sagiv, Goldner and Carmel (2022) found that participating in
civic activities was associated with higher levels of subjective well-being among young adults. This finding is
consistent with previous research that has linked civic engagement to increased social connectedness, a sense of
purpose and improved mental health outcomes (Prilleltensky & Prilleltensky, 2021). Given the numerous benefits
of civic engagement, it is important to encourage young adults to participate in social activities and become active
members of their communities.

Research Questions:

The overarching research questions guiding this study are:

e How does the interaction between young adults’ gender, educational attainment, employment status, status of
their lifelong learning and social trust influence their volunteering activities?

e How do numeracy skills, participation in lifelong learning and social trust impact young adults' engagement in
volunteering activities?

Method:

The data used for this study are from PIAAC, a survey organized by OECD and conducted by a diverse group of
participating countries. PIAAC provides information on a range of skills including numeracy. The United States
collected data in three rounds. The U.S. participated in Round 1 of the international survey in 2011-2012, and a
national supplemental survey was later completed in 2014, focusing on younger workers, older workers and
unemployed adults. Round 3 was collected in 2017.

Survey participants were sampled using a complex sampling technique requiring an extensive system of
weights and replications. The first round collected data from 5,010 adults and the supplemental survey collected
data from 3,660 adults for a total of 8,670 adults whose ages are from 16 to 74 (Rampey et al., 2016). The third
round in 2017 survey collected data from 3,660 individuals whose ages are from 16 to 74, which provided a second
point in time for comparison to 2012/2014 data. The combined data from 2012/2014 with 2017 provides a better
estimate of state and country estimates of the population than individual data analysis (Rampey, Xie & Provasnik,
2019). The second author employed a restricted-use PIAAC: 2012/214/2017 datafile, which permitted expansion
of the power of analyses and ensured that accurate sample weights for all three years were employed in analyses.

For this study, the second author analyzed data on young adults between the ages of 20 and 39 from PIAAC
participants (n= 5,140), which consisted of 26.5% between the ages of 20 and 24, 24.3% between the ages of 25
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and 29, 24.7% between the ages of 30 and 34, and 24.5% between the ages of 35 and 39. This analysis included
young adults who were beyond compulsory education yet tended to continue education or training. Analyses were
carried out using SPSS 26 and IDB Analyzer 9 while incorporating sampling weights and plausible values with
replicate weights.

Dependent Variable:

PIAAC’s rich background questionnaire contains items related to individuals’ social engagement. In this study,
we used the data provided on volunteering of the participants as a measure of social engagement. Volunteerism was
constructed as an ordinal variable with a 5-level response option. Participants were asked: “In the last 12 months,
how often, if at all, did you do voluntary work, including unpaid work for a charity, political party, trade union or
other non-profit organization?” The respondents were able to choose one of the five designated response options
(Never=0; Less than once a month=1; Less than once a week but at least once a month=2; At least once a week but
not every day=3; Every day=4). For the purpose of this study, we dichotomized the variable into those who
volunteer and those who do not (i.e., never) volunteer.

Control Variables:

Gender (GENDER_R) was coded as a dichotomous dummy variable (1 = female, 0 = male). A current
employment variable (C_Q07) was recoded so that those reporting full-time or part-time employment were coded
as “employed” and all others as “not employed”. Social trust was used as one of the control variables as well. PIAAC
includes two items for social trust (I_Q07a and 1_Q07b); these items were summed to create a single variable. The
two questions asked respondents how much they agree with the statement: “There are only a few people you can
trust completely” and “if you are not careful, other people will take advantage of you.” Response options for the
summed variable ranged from strongly agree (2) to strongly disagree (10).

To measure educational attainment, we relied on the PIAAC measure (B_Q01a_T) that reports the individual’s
level of education in three levels (EDCATS3): less than high school education (<HS), high school education (HS), and
postsecondary education (>HS). Lastly, measures of adult lifelong learning - participation in formal or non-formal
education - were included as a measure of human capital. For lifelong learning, we merged the two derived variables
identifying those who attended formal education or non-formal education (FE12 and NFE12) within the past 12
months preceding the administration of PIAAC with a dichotomized response (did not attend formal or non-formal
education = 0, attended formal education, non-formal education, or both = 1).

Predictor Variable:

PIAAC provides an opportunity to extend the human capital measure to a direct measure of cognitive skills
rather than having to rely exclusively on formal educational attainment. For proficiency in numeracy skills, we
followed the OECD reporting convention. Numeracy proficiency levels are defined at Below Level 1 (scores of 0-
175), Level 1 (176-225), Level 2 (226-275), Level 3 (276 - 325), Level 4 (326 - 375) and Level 5 (376 - 500) (for
detailed description see OECD, 2011).

Analyses:

We opted to conduct descriptive analyses (i.e., frequencies and interactions among subgroups) to characterize
millennials who volunteered in contrast with those who did not volunteer. Next, we constructed two logistic
regression models: the first with study covariates and the second with assessed numeracy skills scores, determined
from 10 plausible values, added to these control variables. Logistic regression was appropriately given the
dichotomous dependent variable (volunteered vs. never volunteered). Neither analysis was causal, yet each offers
information about millennial volunteering patterns that has not been shared previously and makes a first attempt
to identify characteristics and assessed skills that predict volunteerism among millennials.

Results:

Before addressing the research questions, we conducted a series of descriptive statistics (Table 1). The
descriptive analysis revealed that this population included slightly more female individuals than males,
approximately 50.5% females compared to 49.5% males. The percentage of young adults with postsecondary
education was the same as those without a postsecondary education. However, a small percentage of young adults
reported that they did not finish high school (7.8%). This number was lower than the general population of adults
between the age of 16 to 65 (14% for 2012/2014 survey and 12% for 2017 survey). A descriptive analysis of
employment status for young adults revealed that approximately 71.3% of young adults reported that they were
employed. Additionally, 72.3% of the young adults stated that they attended a form of lifelong learning during the
year prior to the survey. To measure young adults’ general attitude on social trust, we aggregated the two items on
PIAAC background survey into one item as social-trust. When young adults were asked the two questions regarding
social trust (“there are only a few people you can trust completely” and “other people take advantage of you”), young
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adults rated their social trust a median of 4 on a scale of 2 to 10. This is lower than the average indicating that young
adults tend to have trust issues.

Table (1): Descriptive Statistics for Volunteering Tendency for the Sample

Demographic Factors Percentage
Education
Less than high school 7.8
High school 42.5
Postsecondary 49.7
Other Background
Employed 71.3
Attended formal or non-formal education last year (lifelong learning) 72.3
Social trust 4 (median,
range 2 to
10)
Demographic
Gender-Female 50.5

Note: Unweighted N is 4,990.
Source: U.S. Department of Education, National Center for Education Statistics, U.S. Program for the International Assessment of
Adult Competencies (PIAAC), 2012/2014/2017.

Influence of Demographics on Volunteering:

The first research question aimed to answer the following question: “how does the interaction between young
adults’ gender, educational attainment, employment status, status of their lifelong learning and social trust influence
their volunteering activities?” To answer this question, the second author conducted a series of interaction analyses
among the independent variables in the study. A subgroup comparison and the results in odds ratio (OR) is
summarized in Table 2. It illustrates young adults’ volunteering patterns relevant to their gender, education level,
employment status, social trust and attendance in formal or non-formal education during the past year prior to the
administration of the survey. Significant differences occur among all independent variables. As young adults’
educational attainment increases, they tend to volunteer more; those finishing less than high school volunteer at a
rate of 31.6% whereas 63.2% of those attaining postsecondary education volunteer (OR = 0.2, p <.001; see Table
2). Gender was another significant indicator of propensity to volunteer. The results suggest that young women
volunteer at a slightly higher rate than young men. Employment was a significant indicator of tendency to volunteer;
employed young adults stated that they volunteered at a significantly higher rate than those who were unemployed.
Young adults attending formal or non-formal education a year prior to the survey stated that they volunteered at
much higher rates than their counterparts who did not attend any form of educational training (OR = 2.8, p <.001).
Though the difference is small, young adults with lower levels of social trust volunteer at significantly lower rates
than those with higher levels of social trust (eta= 0.1, p<.001).

Table (2): The Relationship of Independent Variables with Young Adults’ Volunteering

Factors Never Volunteers (%) Volunteers (%) 0dds Ratio (p)
Gender
1.1 (<.001)
Male 47.1 529
Female 449 55.1
Education attainment
0.2 (<.001)
Less than high school 68.4 31.6
High school 52.6 47.4
Postsecondary 36.8 63.2
Employment
1.1 (<.001)
Not employed 47.6 52.4
Employed 45.3 54.7

Social trust

Attended formal or non-formal education last year

2.8(<.001)
Did not attend 64.5 35.5
Attended 38.9 61.1

Note: Unweighted N is 4,990.
Source: U.S. Department of Education, National Center for Education Statistics, U.S. Program for the International Assessment of
Adult Competencies (PIAAC), 2012/2014/2017.
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Relationship between Numeracy Skills and Volunteering:

To answer the second research question: “how numeracy skills correlate with young adults’ volunteering
patterns, “two logistic regression models were carried out. The first model included social trust, gender, education
attainment, employment status, and attendance in formal or non-formal education last year. The analysis of the
model fit revealed that model has a R2 of 10% (Nagelkerke R2) in volunteering patterns. The analysis of the model
fit showed that the model can significantly explain the variation in volunteering pattern of the participants.

While in the previous section the analysis of the individual variables showed to be significantly associated with
young adults volunteering behavior, when they were included in the regression model together, only two of the
predictors, participation in lifelong learning and social trust, showed to be significantly related to the volunteering
behavior. Such results are common in multiple regression models. The change in significance does not imply the
lack of importance of any of these variables, and there could be various reasons for such a result.

The most common cause is the multicollinearity among the predictor variables; when the included variables
are highly correlated with each other, it becomes difficult to determine the unique contribution of each variable to
the outcome. In such cases, only one of the variables may show a significant relationship with the outcome variable
while the other becomes non-significant. Sample size is another common contributor to non-significant results in
regression models. Small sample sizes may not provide enough statistical power to detect small but meaningful
effects, leading to some variables becoming non-significant (Gelman & Hill, 2007). In the present study, we focused
on young adults, which led to a significant reduction in our sample size to accommodate our research aims.

The result of the regression analysis indicated that the odds of young adults participating in volunteering
activities were significantly higher for those who participated in lifelong learning (OR = 0.42, SE = 0.04; with
regression coefficient of 0.87, SE = 0.09, p < .001). Similarly, the odds of engaging in volunteering activities were
significantly higher for young adults with higher rate of social trust (OR = 1.09, SE = 0.02; with regression
coefficient of 0.08, SE = 0.02, p <.05). Educational attainment was another significant variable in this model. The
odds of engaging in volunteering activities were significantly higher for young adults with higher educational
background (OR = 1.60, SE = 0.09; with regression coefficient of 0.47, SE = 0.05, p <.001).

The measure of model fit for the full model, including adult numeracy scores, revealed a Nagelkerke R2 of 12%.
Numeracy skills contributed a positive effect to volunteering patterns. The result indicated that the odds of young
adults participating in volunteering activities were significantly higher for those with higher numeracy skills (OR =
1.01, SE = 0.00; with regression coefficient of 0.01, SE = 0.00, p <.001). In other words, for each unit of increase in
numeracy score, an adult’s chances of volunteering would be expected to increase by 1%. Gender, education
attainment and employment status were not significantly associated with volunteering behavior. Similar to model
one, attending formal or non-formal education, educational attainment and social trust were significantly associated
with volunteering behavior (see Table 3).

The odds of young adults participating in volunteering activities were significantly higher for those who
engaged in lifelong learning (OR = 1.46, SE = 0.04; regression coefficient = 0.77, SE = 0.10, p <.001). Similarly, the
odds of volunteering were significantly higher for young adults with higher levels of social trust (OR = 1.09, SE =
0.02; regression coefficient = 0.07, SE = 0.02, p < .001) and educational attainment (OR = 1.35, SE = 0.09;
regression coefficient = 0.30, SE = 0.07, p <.001). Gender also played a significant role with female young adults
more likely to participate in volunteering activities than their male counterparts with similar skills and social trust
(OR = 0.87, SE = 0.06; regression coefficient = 0.14, SE = 0.07, p <.05). In other words, young males with lower
levels of education, numeracy skills, and social trust, as well as those not engaged in any formal or nonformal
education, were less likely to volunteer.

Table (3): Logistic Regression Results for Two Models of Volunteering

Variable B (SE) P 0dds Ratio
(SE)
Model 1 DV = Volunteering (I-Q05f-R) [R2 =.10]
Gender .06 (.07) >.05 .94 (.06)
Employed (C_Q07_R) .07 (.10) >.05 1.07 (.10)
Education attainment (EDCAT?3) 47 (.05) <.001 1.60 (.09)
Attended formal or non-formal education in last year (PSE) .87 (.09) <.001 42 (.04)
Social trust .08 (.02) <.001 1.09 (.02)
Model 2 DV = 1.Q05f.Recode [R2=.12]
Numeracy Score (PVNUM) .01 (.00) <.001 1.01 (.00)
Gender -14 (.07) <.05 .87 (.06)
Employed (C_Q07_R) .07 (.10) >.05 1.07 (1.07)
Education Attainment (EDCAT3) .30 (.07) <.001 1.35 (.09)
Attended formal or non-formal education in last year (PSE) .77 (.10) <.001 46 (.04)
Social trust .07 (.02) <.001 1.07 (.02)

Source: U.S. Department of Education, National Center for Education Statistics, U.S. Program for the International Assessment of
Adult Competencies (PIAAC), 2012/2014/2017.

To ensure the accuracy of the results, PIAAC household 2012/2014 and 2017 full population weight and
plausible values with all replicate weights were used. Reported R? represents Nagelkerke R2. Signs of beta
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coefficients for categorical variables reflect reference groups as determined by SPSS regression variable entry
procedures.

Volunteering has been positively associated with social well-being in many studies. For example, Wilson and
Musick (1997) examined the existing relationship between volunteering and social well-being and found that
volunteering is positively associated with social well-being. In addition, a study by the What Works Centre for
Wellbeing found that volunteering is associated with enhanced well-being, including improved life satisfaction,
increased happiness and decreases in symptoms of depression (What Works Wellbeing, 2020).

The results of the logistic regression models conducted in this study suggest that several factors are
significantly associated with young adults' volunteering patterns. The first model included social trust, gender,
education attainment, employment status and attendance in formal or non-formal education last year. The results
showed that only participation in lifelong learning and social trust had a significant relationship with volunteering
behavior. Similarly, the odds of engaging in volunteering activities were significantly higher for young adults with
higher educational background. These findings are consistent with previous research that has shown that education
and social trust are important predictors of civic engagement (Dekker & Halman, 2003; Wilson & Musick, 1997;
Wilson & Musick, 1999).

The second model included adult numeracy scores, and the results revealed that numeracy skills contributed
a positive effect to volunteering patterns. This finding suggests that young adults with higher numeracy skills are
more likely to engage in volunteering activities. This result is consistent with previous research that has shown that
cognitive abilities, such as numeracy skills, are positively associated with civic engagement and positive behavior
(Briggs, 2018; Canaan & Goldberg-Glen, 1991; Musick & Wilson, 2003; Hovermill & Beaudrie, 2020).

The findings suggest a significant correlation between social trust and young adults' willingness to participate
in volunteering activities. This is consistent with previous research that has found a positive relationship between
civic engagement and trust (Cardinali, 2019). While most existing research has focused on social wellbeing as a
general term, this study specifically focused on volunteering in adults and its relationship with numeracy, social
trust and other demographics. Studies have often related social wellbeing with the act of volunteering. Wilson, J., &
Musick, M. (1997)’s examination of existing relationship between volunteering and social well-being showed that
volunteering is positively associated with social well-being.

Conclusions:

These findings are significant because social trust has the potential to increase individuals' engagement in their
community and activism to promote social justice and equity. To promote civic engagement at a younger age, it is
crucial to investigate the factors that influence it. The results of this study suggest that factors such as social trust,
numeracy, and lifelong learning could have an impact on volunteer activities, all of which could be taught and
practiced in public schools in the United States.

From a policy perspective, these findings suggest that policymakers should consider increasing the availability
of volunteering opportunities for young adults. This could include providing funding for organizations that offer
volunteer programs or creating incentives for businesses to encourage their employees to volunteer. By doing so,
policymakers can help support young adults in developing their numeracy skills while also promoting social
engagement and trust.

Additionally, from a policy perspective, gaining further insight into the relationship between skills and social
returns is crucial. Since numeracy receives less explicit attention in policy than literacy, policymakers may need to
increase the availability of numeracy opportunities with the aim of supporting volunteering and learner
involvement in leadership roles. Numerical skKills are essential for a vast number of careers and for leadership
positions as they enable leaders to comprehend and utilize data effectively. For organizational leaders, numeracy
provides confidence in making decisions based on numbers and quantities. To better serve young adult populations,
educational systems need to continuously examine the type and extent of learning opportunities in numeracy and
provide leadership opportunities for young adults. In the future, the researchers plan to use PIAAC data to conduct
a cross-cultural analysis of young adults in various countries. Additionally, in the future, it would be beneficial to
explore the potential differences in various age group’s tendency to volunteer.

Recommendations:

e Provide opportunities for young children in public school to experience volunteering as a form of civic
engagement.

e Promote opportunities for young adults to lead volunteering activities in their community.

e Teach numeracy skills through real life problem solving using data related to social justice such as number of

prisoners based on ethnicity to promote social engagement and social trust.

Develop mass media campaign promoting volunteering at a young age.
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