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Abstract  

This chapter discusses three main topics: (1) volunteer as a form of civic engagement, (2) 

Science, Technology, Engineering and Mathematics (STEM), and (3) basic skills including 

literacy, numeracy and digital problem-solving skills. Volunteering, STEM background, and 

basic skills are important social and economic indicators of societies. Yet, little is known about 

volunteer participation by STEM background and basic skill proficiencies in the U.S. population. 

An analysis of the Program for International Assessment of Adult Competencies, U.S. restricted 

use file data showed that adults with a STEM background are more likely to volunteer than those 

without. Also, when adults with a STEM background have greater basic skill proficiencies, the 

likelihood of volunteering is even higher. That is, the positive associations between volunteering 

and a STEM background is likely be moderated by basic skill proficiencies. Based on the 



findings from this study, preliminary policy implications and important future research areas are 

evaluated.  
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<b>Introduction 

The goals of this chapter are (1) to provide concise background information on volunteering, 

Science, Technology, Engineering and Mathematics (STEM) skills, and basic skills, and (2) to 

present the descriptive summary of volunteer participation rates by STEM background and skill 

levels in the U.S. adult population. The outline of this chapter is summarized and visualized in 

Figure 1.  

 

We first describe the basic definitions and importance of (1) volunteering as a form of civic 

engagement, (2) STEM background, and (3) basic skills. These three areas of interest are 

expressed as the rectangles in Figure 1 (also see the solid lines for what is known in the 

literature). Next, we briefly discuss the relationships among volunteering, STEM background, 

and skills (see the dotted lines in Figure 1). Then, the descriptive summary of the nationally-

representative data of the U.S. adults from the Program for International Assessment of Adult 

Competencies (PIAAC) are presented (each specific relationship is numbered in Figure 1) 

(OECD, 2013). Finally, we evaluate preliminary implications for education and labor policy and 

highlight the important areas of future research. This chapter does not include a comprehensive 

review of the literature in all three areas of interest. However, we aim to provide a concise, 

descriptive summary and discussion across volunteering, STEM background, and skills at the 



national level to promote a novel area of research at the intersections of volunteering, STEM 

background, and skills.  

 

<c>What is volunteering? 

Volunteering is a form of civic engagement and is defined as an unpaid service provided to—and 

to benefit—an individual, organization, or charity (Wilson & Musick, 1997). Volunteering can 

be categorized into (1) formal and (2) informal volunteering (Wilson, 2000). Formal 

volunteering is referred to as services freely given to and occurring within an organization or 

charity. Examples include raising funds or preparing foods for a church, school, or political 

campaign. Informal volunteering is referred to as services freely given to a family, friend, or 

neighbor and occurring outside of an organization or charity. Examples include doing yard work 

for a neighbor or providing caregiving. Informal volunteering can also be characterized as 

episodic and spontaneous (Wang et al., 2017). In this chapter, we focus on formal volunteering.  

 

Nearly one in three (30.3%) or 77.3 million Americans formally volunteered 6.9 billion hours a 

year through organizations in the U.S. (AmeriCorps, 2018). Common volunteer activities include 

raising funds (36.0%), donating foods, or preparing meals (34.2%), collecting and distributing 

clothing or other goods (26.5%), and mentoring youths (26.2%), among other activities. The top 

three volunteer categories in which volunteer activities occur include religious organizations 

(32.0%), sports and cultural organizations (25.7%), and education or youth services (19.2%).  

 

<c>Why is volunteering important? 



Volunteering is a beneficial form of civic engagement. At the individual level, those who 

volunteer are more likely to experience positive economic benefits like higher income and career 

advancements (Wilson et al., 2020), as well as greater physical and mental well-being (Jiang et 

al., 2021; McDougle et al., 2014; Tse, 2018) than non-volunteers. Further, both in and outside of 

formal volunteer activities, volunteers are more likely to engage in learning, which leads to new 

knowledge and skills (Rüber et al., 2018; Vera-Toscano et al., 2017). At the societal level, 

volunteering contributes to the economy. The estimated value of total volunteer hours is over 

$167 billion a year (AmeriCorps, 2018). Additionally, volunteering reinforces social well-being, 

such as collective social trust, social cohesion, and democracy (Atwell et al., 2017).  

 

<b>STEM Background 

 

<c>Definition of STEM background  

In the last several decades, skills in Science, Technology, Engineering and Mathematics (STEM) 

subjects have been widely discussed in a variety of settings including education, labor, research, 

and public policy. Yet, the definitions of STEM skills have been somewhat flexible depending 

on the contexts, and as such, no universally agreed upon definition has been established to date. 

Generally, computer science, mathematics, architecture, engineering, life science, and physical 

science have been consistently classified as STEM fields (Vilorio, 2014). At times, STEM 

included other fields such as health care and social science. STEM definitions vary in general, 

and when discussing education and occupations, in particular (Xie et al., 2015). In the U.S., the 

Standard Occupational Classification (SOC) system, which is the national standard for 

classifying occupations into 23 major groups, is used to identify STEM occupations (Executive 

Office of the President Office of Management and Budget, 2018). The SOC system is 



comparable to the International Standard of Occupational Classification (ISOC) system (Shapiro 

et al., 2015). Lastly, the level and area of education data are primarily based on the International 

Standard Classification of Education (ISCED) in international reports (McFarland et al., 2018; 

UIS, 2012).  

 

Enrollment in a sequence of STEM-related courses and/or completion of the relevant degree 

programs are considered STEM education, despite the diverse contents, curriculums, and 

outcomes (Xie & Killewald, 2012). By the same token, STEM occupations may or may not 

include some fields, such as health care and social sciences. Regardless of the industries, certain 

types of occupations, such as educators/trainers, managers, technicians, health care professionals, 

and social scientists, are only sometimes considered STEM occupations (Noonan, 2017).  

 

<c>Descriptive summary of STEM occupations and education in the U.S.  

In 2019, there were about 162 million employments in the U.S., and only about 6% or 10 million 

of them were considered STEM, although health care workers (except for scientists, engineers, 

and technicians in the health industry) and social scientists (except for technicians in the social 

science) were not included in the data (U.S. Bureau of Labor Statistics, 2021). When health care 

workers were included, the number of occupations considered STEM increased to 16% or 26 

million (U.S. Bureau of Labor Statistics, 2020). STEM occupations have been growing more 

rapidly and the wages have been greater than non-STEM occupations (Noonan, 2017). Between 

2019 and 2029, the projected growth rate of STEM occupations (not including health care 

occupations) is expected to be 8% compared to non-STEM occupations at 3.7%. When health 

care occupations are included as STEM occupations, the projected growth rate is expected to be 



12.3% (U.S. Bureau of Labor Statistics, 2020). In 2020, the median annual wage for STEM 

occupations was $89,780, compared to $41,950 for non-STEM counterparts (U.S. Bureau of 

Labor Statistics, 2021). In part, due to the growth of STEM occupations and the recent national 

policy agenda (Johnson, 2012), STEM education has also been growing rapidly. In a 10-year 

period between 2009 and 2018, the number of STEM degrees and certificates increased from 

486,855 to 756,825 (National Center for Education Statistics, 2020a).   

 

<c>Why are STEM occupations and education important to U.S. society?  

STEM skills have received growing attention for several reasons. STEM education and 

occupations are linked to technological and scientific innovation, which has made significant 

contributions to the U.S. economy in modern history (Xie & Killewald, 2012). Indeed, the 

strength of the U.S. economy comes from complex and non-labor intensive innovations, 

compared to that of, for example, China and India where relatively simple and labor-intensive 

innovations have stimulated the economy (Atkinson & Mayo, 2010). From a policy standpoint, 

the annual return of investment from publicly funded research and development are estimated 

between 20% and 67% (National Academy of Sciences, National Academy of Engineering, and 

Institute of Medicine, 2007). Both STEM education and workforce are necessary to achieve the 

innovations and meet the demands of the current labor markets. In other words, without a 

STEM-educated workforce, technological and scientific innovations are unlikely to occur in the 

U.S. (Atkinson & Mayo, 2010). One concern is that innovations (e.g., job automation) could 

displace existing occupations and result in negative impacts on the economy. However, the 

Organization for Economic Cooperation and Development (OECD, 2019a) suggests that the 

economic benefits of innovations outweigh the risk of job displacement.   



 

For individuals, STEM education and occupations are linked to higher socioeconomic status 

(SES) (e.g., income) in the U.S. (Rothwell, 2013). Also, STEM is related to upward social 

mobility (Xie et al., 2015). That is, the socioeconomic and social mobility benefits from STEM 

education and occupations seem to be greater among those in the lower positions of the social 

ladder than those already in the higher positions (Noonan, 2017). In this sense, increasing STEM 

education and occupations can contribute to addressing social inequality.  

 

Finally, although often overlooked or understudied, education including both STEM and non-

STEM subjects provides non-economic, non-monetary and/or non-market benefits—health, life 

satisfaction, civic engagement, and social well-being (e.g., social cohesion, social trust)—which 

are known as the wider benefits of education (Schuller & Desjardins, 2010). Notably, STEM 

education and occupations and resulting innovations have improved societal well-being and 

global prosperity through enhanced education, health care, transportation, and environmental 

sustainability (i.e., food and energy) (Atkinson & Mayo, 2010). However, compared to the 

economic benefits of STEM, non-economic benefits, such as civic engagement, are understudied 

in the U.S. (Rüber et al., 2018; Vera-Toscano et al., 2017).   

 

<c>Definition of STEM background  

In this chapter, both STEM education and occupations are considered STEM backgrounds. One 

of the broader definitions of STEM, which include “health,” “science and engineering,” and 

“information and communications technology” was employed and operationalized (Shapiro et 

al., 2015). Given the focus of this chapter—volunteering as a form of civic engagement among 



adult populations in the U.S.—a more inclusive STEM definition is appropriate (Koonce et al., 

2011). The detailed classifications with specific codes are depicted in the methods section.  

 

<b>Basic Skills 

The concept of skills is fluid and often used interchangeably with other terms such as 

competency, knowledge, educational background, relevant experience, etc. Although skills and 

similar terms are explicitly distinguished in the literature, this chapter describes skills as part of a 

more inclusive concept of competency, “[…] a combination of knowledge, skills, and attitude 

appropriate to the context” (European Commission, 2007, p. 3). Additionally, here, skills refer to 

more basic, general, and interdisciplinary skills, rather than specific knowledge in one discipline 

(e.g., mathematics, biology). Basic skills are transferrable between work, social, and everyday 

contexts. In addition, basic skills, such as literacy and numeracy, are malleable at any life stage 

(OECD, 2013; Reder et al., 2020).   

 

Measurement of skills is also diverse, both conceptually and methodologically. To focus on 

general and interdisciplinary skills, three sets of basic skills—including literacy, numeracy, and 

digital problem-solving skills—are considered. Each is defined as follows  (see OECD, 2013, p. 

20). Literacy is defined as “the ability to understand, evaluate, use and engage with written texts 

to participate in society, to achieve one’s goals, and to develop one’s knowledge and potential.” 

Numeracy is defined as “the ability to access, use interpret and communicate mathematical 

information and ideas in order to engage in and manage the mathematical demands of a range of 

situations in adult life.” Digital problem-solving is defined as “the ability to use digital 

technology, communication tools and networks to acquire and evaluate information, 



communicate with others and perform practical tasks.” These sets of skills are used in national 

and international assessments of adult skills, such as PIAAC, and the usefulness of these skills as 

indicators of social and individual well-being are established in the global community (OECD, 

2019b). Literacy, numeracy, and problem-solving skills are often considered basic skills, or 

information processing skills, and are the foundations for higher-order cognitive skills (e.g., 

creative thinking, analytical reasoning) as well as more context-specific skills such as financial, 

digital, civic and political, health, scientific, and STEM literacy (Atkinson & Mayo, 2010; 

Huguet et al., 2019; OECD, 2013). 

 

<c>Why are skills important?  

The importance of basic skills, such as literacy and numeracy, has been well-documented. Basic 

skills are known to be essential components of human capital, which is a collection of existing 

and acquired abilities and qualifications (e.g., educational attainment) that enhance one’s 

economic advantage, occupational productivity, and career advancement (Becker, 2009). 

However, the benefits of basic skills are not limited to the economic realm (Reder, 2020). 

Indeed, basic skills are linked to, for example, advantages in employment and wages (Hanushek 

et al., 2013; Yamashita et al., 2018); civic engagement, such as volunteering (Grotlüschen et al. 

2021; Rose et al., 2019); political efficacy and information seeking (Saal et al., 2020); and health 

(OECD, 2019b). Greater basic skills are associated with greater social cohesion, social trust, 

political participation, and lower crime rates, which collectively indicate social well-being 

(OECD, 2019b; Schuller, 2017). Importantly, basic skills are promoters of adult education and 

training participation (Desjardins, 2014; Yamashita et al., 2019). In a fast-changing, technology-

rich society where new information frequently becomes available, it is also critical to be 



equipped with digital problem-solving skills. Finally, the benefits from basic skills enhance each 

other (e.g., civic engagement, literacy, and health; see Rikard et al., 2016).  

 

<c>STEM and Skills  

Adults with a STEM background tend to have higher literacy and numeracy skills than their non-

STEM counterparts (Yao, 2019). Additionally, the STEM group is more likely to have greater 

information and communication technology skills than the non-STEM group (OECD, 2013). The 

relationships between STEM background and skills seem to be bi-directional. On the one hand, 

those with greater skills, numeracy, in particular, tend to choose STEM education and 

occupations (Wang, 2013). On the other hand, adults who are in STEM occupations tend to use 

and practice basic and applied skills at work and further enhance their skills. Indeed, STEM 

backgrounds are inherently linked to a range of science, computer, and technology literacies, 

which enable adults to practice critical and creative thinking (Atkinson & Mayo, 2010). In short, 

adults with a STEM background not only have higher baseline skills but can also improve their 

skills through more frequent practice than their non-STEM counterparts.  

 

Adults with a STEM background may also have additional skill sets. For example, the concept of 

STEM, which is fundamentally interdisciplinary, may require adults to have complex cognitive 

and thinking skills across multiple disciplines (OECD, 2019b). STEM education and educational 

attainment overall are known to enhance a variety of capitals like human capital, which includes 

a set of knowledge and skills; social capital, which includes social support and resources from 

family, friends, and community; and identity capital, which includes personal aspirations and 

experiences gained within one’s lifetime. Taken together, these forms of capital, which can be 



developed through education over the life course, allow adults to participate effectively and 

efficiently in productive labor and public life, gain socioeconomic advantages, and cultivate a 

positive sense of self, motivation and determination (Rüber et al., 2018). Moreover, STEM-

related knowledge and skills, such as management, technology application, critical thinking, and 

creative problem-solving, are often transferrable outside of STEM occupations (Noonan, 2017). 

As can be seen, adults with a STEM background are more likely to have both basic and other 

unique sets of skills, which are valuable to individual and societal well-being. 

 

<c>Objectives  

Volunteering as a form of civic engagement plays a critical role for the economy and social well-

being of the U.S. STEM education and occupations are indispensable driving forces of the 

innovation-based economy in the U.S., and are contributing factors for global economic 

competitiveness, as well as beneficial to individual and social well-being (e.g., human and social 

capitals). Adults with STEM education and occupations are more likely to possess greater basic 

skills, such as literacy and numeracy, as well as unique sets of skills (e.g., technology-based 

creative problem-solving) than those without (Yao, 2019). A better understanding of volunteer 

participation and basic skills by STEM background is beneficial to promote and maximize the 

value of civic engagement.  

 

However, relatively little is known about the relationships between volunteering, STEM 

background, and basic skills in the U.S. adult population. Therefore, based on the nationally 

representative data, the objectives of this chapter are to explore the distributions of volunteering, 

STEM background, and basic skills, and then to examine baseline relationships among them in 



hopes to provide the essential information for policy discussions, and more rigorous empirical 

research in the future.  

 

<b>Methods 

Data on U.S. adults were obtained from survey data collected in 2012/2014/2017 in the Program 

for the International Assessment of Adult Competencies (PIAAC) restricted-use file (RUF), 

which requires a data security plan and compliance with the data use guidelines of the National 

Center for Education Statistics (see Appendix E in Krenzke et al., 2019). PIAAC is an ongoing 

large-scale assessment of adult skills in selected OECD member countries. The PIAAC 

assessments include computer-adapted assessments of literacy, numeracy, and digital problem-

solving skill proficiencies and provides them as a form of plausible values, which are in a set of 

ten statistically estimated skill proficiency scores ranging from 0 to 500 (the highest). To focus 

on the adult population after initial formal schooling, we selected adults aged 25 years and older. 

Although the respondents were from three different time points in the PIAAC RUF data, 

adjusted sampling weights were used to estimate the nationally-representative skill proficiencies 

and other information reflecting the period 2012–2017. After selecting eligible participants, the 

final sample size was 9,460. 

 

<c>Measures 

Volunteer participation was assessed based on the PIAAC survey item, “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 response was recorded in two ways: 

(1) a dichotomous measure of at least one participation in the last twelve months. vs. never; and 



(2) a one to five Likert-type response scale with the response alternatives: never; less than once a 

month; less than once a week but at least once a month; at least once a week but not every day; 

and every day.  

 

STEM background was assessed based on whether the respondent currently worked in a STEM 

occupation or had a college-level STEM degree or education. Specifically, we classified ISOC 

codes 21 (science and engineering professionals), 22 (health professionals), 25 (information and 

communications technology professionals), 31 (science and engineering associate professionals), 

32 (health associate professionals), and 35 (information and communications technicians) as 

STEM occupations (Shapiro et al., 2015). In terms of ISCED levels, we classified respondents 

with college-level degrees in science, mathematics, computing, engineering, manufacturing, and 

construction as STEM educated. Given that health-related college-level degrees were combined 

with other non-STEM programs (e.g., social welfare), we did not include them in STEM 

education.  

 

<d>Low-level skills, mid-level skills and high-level skills 

PIAAC skill proficiency scores were converted to skill levels for more meaningful and accessible 

comparisons for the purpose of data explorations. Per the PIAAC proficiency level 

classifications, previous national reports and data distributions, literacy and numeracy were 

converted to low-level skills (level 1 and below, or lower than 226); mid-level skills (level 2 or 

226 or higher, and lower than 276); and high-level skills (level 3, level 4 and level 5 or 276 and 

higher), and digital problem-solving skills were converted to low-level skills (below level 1 or 

lower than 241); mid-level skills (level 1 or 241 or higher, and less than 291); and high-level 



skills (level 2 and level 3, or 291 or higher) (National Center for Education Statistics, 2019; 

OECD, 2019b).  

 

<c>Analytic approach  

Following the general exploratory data analysis guidelines by John Tukey (Brillinger, 2011), we 

computed a weighted descriptive summary of volunteer participation, STEM background, and 

basic skills; visualized the data; conducted the bivariate significance tests by the STEM 

backgrounds; and kept the analysis parsimonious (bivariate analysis with the Chi-square test). 

The analysis was conducted using SAS version 9.4 (Copyright © 2013, SAS Institute, Inc.) and 

the IDB analyzer (IEA, 2016). The IDB analyzer generates the SAS macro programs that take all 

plausible values (PVLIT1-PVLIT10; PVNUM1-PVNUM10; PVPSL1-PVPSL10), sampling 

weights (SPFWT0) and replicate weights (SPFTW1-SPFWT80) into account to estimate the 

nationally-representative figures. The statistical significance was evaluated with the p-value of 

less than 0.05. 

 

<b>Results 

The weighted descriptive summary is presented in Table 1, and selected key findings are 

visualized in Figures 2–6. Approximately 19% of adults surveyed in PIAAC 2012/2014/2017 

had a STEM background. The STEM group (60%) was more likely to have volunteered than the 

non-STEM group (52%) in the past twelve months. Yet, given the difference in the baseline 

number of populations, only about one in five volunteers (22 out of 98 million) had a STEM 

background. In addition, the STEM group tended to volunteer more frequently than the non-

STEM group (Data source: National Center for Education Statistics, PIAAC, Restricted Use File, 



U.S. Department of Education, 2012/2014/2017; see Krenzke et al., 2019). Interestingly, those 

with a STEM background and those who volunteered were more likely to have greater skill 

proficiencies in all three domains (for example, see Figures 2 and 3 for the digital problem-

sovling skills).  

 

However, among volunteers, the non-STEM group had slightly higher percentages of at least 

once a week and every day. Also, the STEM group had greater skill proficiencies than their 

counterparts. Indeed, about 66%, 59% and 49% of the STEM group had high literacy, numeracy, 

and digital problem-solving proficiencies, compared to 42%, 33% and 30% among the non-

STEM group (see Table 1). Moreover, volunteers were more likely to have high skill 

proficiencies than non-volunteers in all three areas of skills, regardless of STEM background 

(see Figures 4-6). Finally, when comparing skill proficiency levels, STEM, and volunteerism, the 

STEM group the STEM group was more likely to volunteer than the non-STEM group (e.g., for 

literacy, 42% vs. 33%, respectively). On the other hand, among adults with high skill 

proficiencies, the STEM group was slightly less likely to volunteer than the non-STEM group 

(e.g., for literacy, 64% vs. 66%; see Figures 4-6).  

 

<b>Discussion 

The exploratory analysis of the nationally-representative data from PIAAC 2012 –2017 

(National Center for Education Statistics, 2012/2014/2017) showed the baseline associations 

among volunteering as a form of civic engagement, STEM background, and basic skill 

proficiency. Along with the estimated percentages in the adult population in the U.S., the 

findings are useful for informing policy discussions as well as for identifying important areas in 



future research. Here, we provide a brief discussion on the preliminary policy suggestions and 

important areas for future research.  

 

<c>Preliminary policy suggestions 

Given the higher basic and unique sets of skills among adults with a STEM background, actively 

recruiting volunteers from the STEM group may lead to the additional value of volunteering. It is 

possible that volunteering and socially interacting with those with a STEM background may 

inspire those without a STEM background to engage in STEM education and occupations. 

Notably, STEM outreach volunteer programs have been getting more attention in recent years 

(see Corporation for National & Community Service, 2015 for examples of the federal 

programs.). This chapter showed that adults with a STEM background are more likely to 

volunteer than those without. At the same time, the number of people in the STEM group is 

considerably smaller than the non-STEM group. Promoting STEM education at postsecondary 

education institutions, such as community colleges and universities, is critical to supply a STEM-

educated workforce and boost the scientific and technological innovations in the U.S. Moreover, 

growing STEM education may translate into more volunteer participation. Also, it is a wise 

investment to incorporate basic and other (e.g., digital problem-solving) education and training 

into formal volunteer programs, which may incentivize volunteer participation and perhaps 

enrich volunteer experiences, especially among younger adults (Flanagan & Levine, 2010).  

 

<c>Suggested future research areas 

We suggest two important areas for future research. First, building on the baseline findings from 

this chapter, future research should expand the scope of analysis by incorporating different types 



of civic engagement (e.g., voting) and the relevant factors or covariates, and disentangle complex 

pathways between civic engagement, STEM background, and basic skills. Specifically, 

identification of main reasons why adults with a STEM background are more likely to volunteer, 

specific types of basic skills that promote volunteer participation, and more detailed inquiries of 

STEM and its sub-fields would inform interventions and policies that promote civic engagement, 

STEM education and occupations, and basic skills development in the U.S.  

 

Second, future research needs to document the differences across demographic and 

socioeconomic characteristics, and to identify potential causal mechanisms. In all three areas, 

including volunteering, STEM, and basic skills, systematic social inequality is evident. For 

example, White adults (26%) participate more in formal volunteering than Black (19%) or 

Hispanic (16%) adults (U.S. Bureau of Labor Statistics, 2016). Additional research is needed to 

examine volunteer participation by race and ethnicity for both formal and informal volunteer 

activities. In 2018, 33% of postsecondary STEM degrees and certificates were awarded to 

women, and 26% of postsecondary degrees were awarded to Black and Hispanic populations, 

which account for about 32% of the total population (National Center for Education Statistics, 

2020a). According to the most recent PIAAC data, White adults (average literacy score = 283) 

tend to have greater basic skills than Black (242), Hispanic (251) and other racial and ethnic 

minority (266) adults (National Center for Education Statistics, 2020b). Generally, 

socioeconomic status (e.g., income and employment), human capital (e.g., education and skills), 

and sociodemographic groups (e.g., gender, race and ethnicity, age) jointly determine 

participation in volunteering (Wilson & Musick, 1997). While biased sociocultural norms (e.g., 

math is for men), disproportionate opportunity structures, and socioeconomic inequality seem to 



contribute to the STEM education and occupation gaps by gender, race and ethnicity, more 

specific reasons for the gaps are yet to be identified in future research (Xie et al., 2015). Finally, 

it is critical to examine the intersections of race, class, and gender to better understand the unique 

experiences by, for example, Black women and men (Crenshaw, 1989) as related to different 

forms of volunteer participation, STEM backgrounds, and basic skills. 
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Table 1: Weighted Descriptive Summary  
Measures All Samples 

(n = 9,460) 
STEM Background 

(n = 1,830) 
Non-STEM Background 

(n = 7,630) 

 Weighted mean (standard 

deviation) or percentage 

Weighted mean (standard 

deviation) or percentage 

Weighted mean (standard deviation) or 

percentage 

Volunteer participation in the last 12 months (Yes) 53.90% 59.75%* 52.42% 

Frequency of volunteer participation in the last 12 months  *  

Never 46.06% 40.25% 47.59% 
Less than once a month 24.13% 29.54% 22.74% 

Less than once a week but at least once a month 14.56% 16.81% 13.95% 

At least once a week but not every day 12.78% 11.46% 13.09% 
Everyday 2.48% 1.93% 2.63% 

Literacy skill levels  *  

Low 19.78% 9.14% 22.27% 
Medium 33.05% 24.95% 35.14% 

High 41.17% 65.91% 42.40% 

Numeracy skill levels  *  
Low 29.02% 14.02% 32.83% 

Medium  32.87% 27.21% 34.34% 

High  38.11% 58.77% 32.83% 
Digital problem-solving skill levels  *  

Low 26.10% 15.98% 29.17% 

Medium  39.54% 35.00% 40.89% 
High  34.37% 49.02% 29.94% 

    

Age 47.60 (13.66) 45.67 (12.94)* 48.12 (13.83) 
Gender (Female) 51.71% 40.78%* 54.72% 

Race & Ethnicity    

White 67.55% 71.53%* 66.54% 
Black 12.03% 8.11%* 12.99% 

Hispanic 12.85% 8.61%* 13.98% 

Others 7.57% 11.76% 5.49% 
Educational attainment (college or higher) 42.36% 75.50%* 52.27% 

Total years of education 13.81 (2.99) 15.34 (2.42)* 13.38 (3.00) 

Parents’ or guardians’ educational attainment (college of higher) 37.40% 50.03%* 34.02% 
U.S. born 84.86% 81.67%* 85.66% 

Employment status    

Employed 72.12% 84.17%* 68.94% 
Unemployed 4.16% 2.93%* 4.48% 

Out of labor force 23.73% 12.89%* 26.58% 

Self-rated health (1-5 = Poor - Excellent) 3.49 (1.08) 3.77 (0.97)* 3.42 (1.10) 

Note: see #1 and #2 in Figure 1. The figures should be considered the mean basic skill proficiency scores between 2012 and 2017. The sampling weight (SPFWT0) and 80 replicate weights (SPFWT1- 

SPFWT80) were applied, as appropriate. Per the U.S. Department of Education Restricted File Use Guidelines, the figures were rounded to the nearest 10 

 
Source: Table constructed by the authors using data from the U.S. Department of Education, National Center for Education Statistics, 2012/2014/2017, Program for International Assessment of Adult 

Competencies Restricted Use File.  

*p < 0.05, based on the chi-square test from the weighted simple binary logistic regression, either across the categories or by category between the STEM background, according to the levels 
(categorial, ordinal/continuous) of measure.   

 



Figure 1. Visualized Chapter Outline 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: This chapter addresses the dashed lines. The solid lines represent what is known from the literature. 

Source: Authors 
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Figure 2. Digital Problem-Solving Skill Levels by STEM Background 

 
see #2 in Figure 1 

Source: Authors; Figure  constructed by the authors using data from the U.S. Department of Education, National Center for Education 

Statistics, 2012/2014/2017, Program for International Assessment of Adult Competencies Restricted Use File. 
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Figure 3: Digital Problem-Solving Skill Levels by Volunteer Participation 

 
 

see #3 in Figure 1 

Source: Authors; Figure  constructed by the authors using data from the U.S. Department of Education, National Center for Education 

Statistics, 2012/2014/2017, Program for International Assessment of Adult Competencies Restricted Use File. 
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Figure 4. Volunteer Participation by Literacy Skill Levels and STEM Background 

 

 
 

see #4 in Figure 1 

Source: Authors; Figure  constructed by the authors using data from the U.S. Department of Education, National Center for Education 

Statistics, 2012/2014/2017, Program for International Assessment of Adult Competencies Restricted Use File. 
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Figure 5. Volunteer Participation by Numeracy Skill Levels and STEM Background 

 

 
 

see #4 in Figure 1 

Source: Authors; Figure  constructed by the authors using data from the U.S. Department of Education, National Center for Education 

Statistics, 2012/2014/2017, Program for International Assessment of Adult Competencies Restricted Use File. 
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Figure 6. Volunteer Participation by Digital Problem-Solving Skill Levels and STEM Background 

 

 
see #4 in Figure 1 

Source: Authors; Figure  constructed by the authors using data from the U.S. Department of Education, National Center for Education 

Statistics, 2012/2014/2017, Program for International Assessment of Adult Competencies Restricted Use File. 
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