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Examining the Underlying Structure of Adult Literacy Practices 
at Home and at Work

Melissa R. Killian, Tennessee Technological University
George Chitiyo, Tennessee Technological University 

Nancy J. Kolodziej, Tennessee Technological University 
Ashley B. Akenson, Tennessee Technological University

Abstract
Adults have similar literacy habits as children, such as reading to gain knowledge 
or for enjoyment. However, when workplace literacy skills are considered, 
these practices are not always book related and usually involve informal 
communication such as collaboration between workers. This study used data 
from the 2012 Program for the International Assessment of Adult Competencies 
to examine adults’ literacy skills. A total of 39 adult literacy skills were examined 
to explore patterns among them, effectively reducing them to nine interpretable 
factors. Each factor focused on an area of literacy skills, such as work-related 
reading, educating others, and writing. The nine factors that consisted of 37 
variables accounted for 59.2% of the total variance in the adults’ literacy habits. 

          Keywords: adult literacy, literacy skills, workplace skills

Giordano Bruno stated, “If the first button of a man’s coat is wrongly buttoned, all 
the rest are certain to be crooked” (as cited in Dechant & Smith, 1977, p. 1). Dechant and 
Smith (1977) added, “Reading is that first button in the garment of education” (p. 1). When 
the first author read these quotes, she imagined a young student who had just started the pro-
cess of learning to read; but as she thought about her research, she decided that the coat of 
literacy skills has many buttons, zippers, and toggles. Some of these clasps must be fastened 
as a child begins learning how to read, and some of them must be adjusted throughout the 
coat’s lifetime. This coat also includes many other literacy skills, including disciplinary lit-
eracy, writing, speaking, and listening. The analogy of literacy practices as fasteners leads to 
these questions: If childhood literacy practices continue into adulthood, is there a systematic 
pattern to these practices that would allow teachers to tailor instruction and provide each 
individual with an ideally fitted literacy coat? Using the Program for the International As-
sessment of Adult Competencies (PIAAC) data set, we sought to discover the underlying 
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structure of adult literacy practices with the hope that educators might be able to develop 
and provide tailored literacy instruction in adult educational programs. 
	 Engaging in reading and writing practices throughout an individual’s lifetime 
promotes ongoing literacy development. Researchers have found that routine reading habits 
are positively associated with adults’ literacy skills (Juncos-Rabadan et al., 2012; Kaup et 
al., 2014; Pawlowski et al., 2012), and “adults in an information-rich, technology-based 
society like ours need to read in order to participate fully in everyday life” (Trawick, 2017, 
p. 1). Reading requires focus and effort, and it has been demonstrated that individuals’ 
motivation to read can predict their reading performance (McGeown et al., 2015). According 
to Perfetti’s (1985) verbal efficiency theory, readers who must focus on decoding words 
cannot fully attend to comprehension. Conversely, readers who can rapidly and easily 
recognize the words in a text are more able to devote their attention to comprehension. 
Because of this, good readers are often more motivated to read given that they gain more 
meaning from the text. 
	 Reading is considered essential to a successful academic career, and it also 
supports professional success—an effect that many overlook. Proficiency in reading skills 
has been found to be correlated to job success and gainful employment (Fernández-Blanco 
et al., 2017). In fact, Perry and Gauly (2019) found that low-literate individuals’ status 
as employed or unemployed can be predicted based on their vocabulary and sentence 
processing skills. In order to become a better reader and improve chances of professional 
success, a person must practice reading (Applegate et al., 2014; McGeown et al., 2015; 
Nadelson et al., 2013).
	 Part of the rationale for conducting this study comes from my (the first author’s) 
own experience with adult literacy. My grandfather was born in 1928, and as a child he 
attended school when possible and helped on the farm when needed. In my childhood 
memories, my grandfather would study the Bible, sing in church, and look at the newspaper. 
It was not until I was older that I learned that my grandfather understood only the basics 
of reading and had been using different skills to compensate for the words that he did not 
know. 
	 Previous research on adult literacy also provides a rationale for this study. Studies 
have shown that not all Americans read frequently, and some do not have proficient 
literacy abilities (Applegate et al., 2014; Holt & Smith, 2005; Smith, 1996). When looking 
at specific skills such as financial literacy, Smith (1996) discovered that adults who read 
news, editorials, and financial pages scored higher than low-activity readers, which he 
found consistent with Kirsch et al. (1988, as cited by Smith, 1996). Over the past couple 
of decades, adults’ literacy achievement may have been on a decline. Goodman et al. 
(2013) compared the more recent 2012 Program for the International Assessment of Adult 
Competencies (PIACC) scores with the 1994-1998 International Adult Literacy Survey 
scores and found that adult literacy scores had significantly declined during the time 
between these two assessments. 
	 Not only have literacy scores been on the decline, but researchers have also 
discovered that more than 10 million Americans entered 12th grade possessing only a 
basic reading level (ProLiteracy, 2016). This affects many adults in their daily lives, even 
influencing their children’s educational achievement and health. Children who have low-
literacy caregivers are 72% more likely to score at low reading levels (National Council 
for Adult Learning, 2015), and these parents do not read to their children as often as high-
literacy parents (ProLiteracy, 2016). Low literacy skills also affect these children’s health 
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because their parents are less likely to understand written medical information (Miller et 
al., 2010). 
	 Because literacy habits and skills develop throughout childhood and into 
adulthood, it is essential to understand what types of texts individuals choose to read so 
that these text preferences and related literacy skills can be targeted in adult education 
programs. Using the PIAAC data set, we identified 39 literacy-related variables, which 
were then reduced into interpretable factors related to adult readers and the environments 
they interact with (e.g., adult education classes, workplaces, public libraries). We chose to 
use principal component analysis (PCA), followed by confirmatory factor analysis (CFA), 
to encompass broad categories of skills in smaller, relatable groups that would make them 
easier to understand and use. In turn, educators and adult literacy learners could then 
choose the most appropriate and accessible text types for literacy skill improvement. These 
categories could also provide adults with an assortment of texts that they may use in their 
everyday lives and help them explore other texts they have not used before.

Review of Literature on Adult Literacy
	 Unfortunately, research on adult literacy skills is limited, and most has been 
conducted outside of the United States. Literacy research in the United States typically 
investigates the practices of elementary-grade children or college undergraduates, and 
practices and skills in other ages and settings are often left unexamined. When research 
focuses on adult literacy in the United States, it often explores the specific types of texts 
that adults are using. 
Adult Literacy Practices
	 It is vital to examine adult literacy practices. By looking at how and why adults 
read, as well as the types of reading materials they select, researchers can develop an 
understanding of how to positively impact this large and often neglected group of readers. 
In an online survey of 1,022 respondents over the age of 19, Merga (2017) found that 
adults often read to improve their knowledge, to escape reality, and as a source of personal 
development. This information may be crucial in planning adult literacy programs that 
reflect learners’ needs and interests. 
	 Not all adults choose to read, however, and demographics play a role in reading 
practices. Fernández-Blanco et al. (2017) found through a zero-inflated binomial negative 
model, with nonreaders being the always zero group, the youngest and oldest adults 
were usually nonreaders (β = –0.0384, t = –2.074, p < .05), with the probability following a 
U-shape, but women typically read regardless of their age (β = –0.7645, t = –6.511, p < .01). 
Men and women who had time to read due to unemployment (β = –0.5709, t = –2.935, p < 
.01) or retirement (β = –0.5136, t = –3.035, p < .01) were more likely to be readers than those 
who were currently working. The authors also found that education played a role in the 
probability of an individual’s status as a reader: Participants with university degrees were 
less likely to be nonreaders (male 4.1%, female 1.9%) than those with less than a primary 
education (male 73.6%, female 61.1%). Fernández-Blanco et al. also discovered that a 
connection to cultural activities (e.g., going to museums, archaeological sites, theater/
classical music concerts) often prompted an individual to be more likely to be a reader. 
	 Although Fernández-Blanco et al. (2017) found that individuals with limited 
education read less than those with a university degree, K. H. Perry and Homan (2015) 
investigated the types of literacy practices that these individuals engage in. Perry and 
Homan conducted a cross-case study analysis of data from the Cultural Practices of Literacy 
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Study (CPLS) database to explore the literacy practices of subjects who had 7 years or less 
of formal education. Their 92 participants from 13 case studies in the CPLS represented 
marginalized people from six countries and four continents. The researchers analyzed 
CPLS data to focus on the participants’ purposes for participating in literacy activities and 
found that the participants engaged in literacy practices that targeted the self as a means of 
entertainment, for personal development, and to cope with life. Findings also indicated that 
oral language (i.e., speaking with others to learn information) was an important literacy 
practice among many participants, and lack of time was a common barrier to engaging in 
reading and writing practices. Furthermore, although many of the participants engaged in 
various text-oriented literacy activities, they did not perceive themselves as readers and 
writers. Perry and Homan concluded that adult educators should consider not only their 
students’ personal goals for learning when planning instructional programs, but also the 
learners’ goals for their inner selves. Consequently, educators could incorporate personal 
literacy practices in adult literacy programs, such as the use of book clubs and journaling.

Interestingly, researchers discovered that developing a habit of reading did not 
have to begin in childhood. When promoting extensive reading to adult students learning 
how to read, Rodrigo et al. (2014) revealed that adults can develop the habit of reading 
simply by being exposed to books during reading interventions. The researchers estab-
lished that all of the 181 adult participants in their study developed a positive outlook 
toward reading, with the participants who were involved in self-selected reading being 
more likely to purchase books or go to the library after the intervention was completed. 
Greenberg et al. (2006) conducted a similar study to determine whether extensive reading 
could help adults’ literacy scores. Even though they did not find a significant difference 
between receptive vocabulary, word identification, word attack, or passage comprehen-
sion, the researchers found growth in reading fluency and expressive vocabulary after 
implementing an extensive reading program. Posttest survey results (following instruc-
tion) were even more remarkable: Students read more books (77% of participants on the 
posttest compared to 46% on the pretest), felt that they understood most of what they read 
(78% compared to 53%), and changed their belief that they read slowly (8% compared to 
38%). The authors thought the intervention had developed a positive effect on the exten-
sive readers’ literacy behaviors and shaped them into becoming more confident readers as 
adults.
	 Information literacy involves the ability to understand how information is at-
tained, to effectively evaluate the information, to use these literacy skills, and to continue 
learning based on the information found (Lloyd, 2011). Different people and professions 
encompass diverse ideas about what information literacy means (Julien, 2016). When 
looking at information literacy from an educational viewpoint, Lloyd (2011) explained 
that teachers and researchers often focus on skills that are “generic and transferable” (p. 
277) that could be used in many different settings and across a variety of contexts. With 
this type of outlook, information literacy often focuses on what the individual is learning 
that can be found in a text. Some workforces use this type of information literacy, such 
as in an academic or research field (Lloyd, 2011; Monge & Frisicaro-Pawlowski, 2014), 
but Lloyd expressed that in many workplaces, information is distributed in a way that 
“is often described as messy, complex, and distributed through a range of practices” (p. 
281). These practices are “shaped through noncanonical sources” (Lloyd, 2011, p. 281) 
such as collaborating with others or completing informal job training that depends on the 
skills needed for the specific job. Julien (2016) echoed this point, stating that information 
practices are “socially and culturally situated” and can take on “very different forms, 
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depending on context” (p. 127). 
Because of this, educational practices that target information literacy sometimes 

do not match the skills that workers use during employment, and students find it difficult 
to transfer these skills to the workplace (Monge & Frisicaro-Pawlowski, 2014). Monge 
and Frisicaro-Pawlowski (2014) stated that traditional information literacy skills tended 
to be generic and encompass several different situations, rather than “acknowledging that 
information literacy varies by context and is influenced by the people and technology 
involved” (p. 66). Thus, they proposed that educators should use inquiry-based learning 
when teaching informational literacy skills. Inquiry-based learning presents real-world 
problems to students, who then use information literacy skills to evaluate the available 
information and determine the most appropriate solution. Monge and Frisicaro-Paw-
lowski emphasized that the importance of inquiry-based learning lies in both its formal 
and informal problem solving. This is more representative of information literacy skills 
needed to succeed in the workplace. Julien (2016) also saw the significance of individu-
als’ informal methods of seeking information to be successful in the workplace and to be 
a participating citizen. She noted that “information seeking is a dynamic process” (Julien, 
2016, p. 127) affected by the context, and individuals who lack information literacy skills 
risk marginalization in their private lives and in the workforce. 

When thinking of literacy skills inside the workplace, one often thinks of using 
manuals or memos that are provided by supervisors, but literacy skills could also include 
collaborating with others or learning through informal ways. Based on this reviewed 
literature, there is a disconnect between information literacy in the workplace and the 
traditional and formulaic approach that is being taught in schools.
Benefits of Reading
	 Students’ later success in life depends, to a large extent, on how well literacy 
skills are taught and nurtured in school. Prior research has shown that practicing reading 
can improve cognitive skills (Pawlowski et al., 2012; Suzuki et al., 2014), help develop 
reading skills (McGeown et al., 2015), and improve the overall understanding of reading 
(Rodrigo et al., 2014). When looking at literacy skills from a survey of 312 secondary 
students from the United Kingdom, McGeown et al. (2015) found, through a hierarchical 
regression, that children who had better fiction reading habits often had more advanced 
word reading, comprehension, and summarization skills as well as text reading speed. The 
researchers also learned that children with higher literacy levels spent more time reading 
fiction books. 
	 In Japan, Suzuki et al. (2014) found that teaching adults how to conduct read-
alouds was associated with improved memory retention demonstrated by a significant 
interaction between group and time. They also discovered, through several executive 
functioning assessments, that even participants with mild cognitive impairments were 
able to improve cognitive skills. Pawlowski et al. (2012) discovered that education can 
play a role in assessment scores because adults with higher educational attainment scored 
higher in the areas of attention, language, oral word span, and verbal memory than those 
without, but they found that even adults with lower educational attainment scored better 
if they had high reading/writing habits compared to those who did not. Reder et al. (2020) 
used the PIAAC-L (longitudinal data from the 2012 and 2015 PIAAC from Germany) 
and found that reading engagement was a strong predictor of literacy growth even when 
controlling for age, gender, education, employment, and educational gain. 
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	 Grotlüschen et al. (2016) used data pooled from adults from the 2012 Survey 
of Adult Skills from PIAAC to develop an item response theory. They grouped the skills 
from the Survey of Adult Skills into the following six sets: reading at work, reading out-
side of work, writing at work, writing outside of work, numeracy at work, and numeracy 
outside of work. They found that for general populations and low-proficiency popula-
tions (scored at or below level 1 on the PIAAC literacy or numeracy scale), there was a 
positive correlation between reading at home and reading at work (r = 0.44 and r = 0.47, 
respectively). They also found a positive, but smaller, correlation between writing at 
home and writing at work. The general population had a correlation of r = 0.34, and the 
correlation from the low-proficiency population was r = 0.36. Grotlüschen et al. found 
that low-proficiency adults engaged in literacy practices less than their higher scoring 
counterparts. In addition, the researchers theorized that adults with low proficiency may 
not have occupations that allow them to practice a variety of skills at work or may select 
jobs based on their ability to perform literacy and numeracy skills. Because of the lack of 
use of skills, the researchers suggested that this could hinder low-proficiency adults from 
practicing existing skills and developing new skills.
	 More research needs to be done in the area of adult literacy practices, both quali-
tatively and quantitatively, to determine the types of texts adults read and how these texts 
can benefit adult reading skills. Research also needs to be conducted on what types of in-
formational literacy skills are being used in the workplace or if there needs to be a focus 
in education on content related to information literacy job skills. Based on our examina-
tion of the literature, we found that adult literacy practices and competencies are assessed 
differently from one study to another. Thus, we sought to use data from the PIAAC to 
examine variables of adult literacy practices and hence establish the factors underlying 
these variables. A confirmed structure might serve as a basis for future researchers to use 
these factors in order to help tailor instruction for adult learners.

Methods
Data Sources

Data for this study were obtained from the PIAAC, which is a large-scale study 
that was developed by the Organisation for Economic Co-operation and Development 
(National Center for Education Statistics [NCES], n.d.c). In 2012, adults from 24 coun-
tries, including the United States, were surveyed. Participants were between the ages of 
16 and 65 to represent the skills of the current adult workforce (American Institutes for 
Research, n.d.). PIAAC examined adult competencies of cognitive and workplace skills 
that adults need to be successful in the economy (NCES, n.d.c). To do this, PIAAC stud-
ied individuals’ education, experiences, and occupations as well as cognitive skills in lit-
eracy, numeracy, and problem solving. In the United States, the survey was conducted in 
English only, but the background survey about participants’ demographics, education, and 
occupation was conducted in English and Spanish. Participants were randomly selected 
from different communities, and a representative from the U.S. Department of Education 
visited participants’ homes to conduct the survey in a one-on-one setting (NCES, n.d.a). 
The survey generally took about two hours and included background questions as well as 
questions regarding activities that adults did in their daily lives. For this study, we used 
the original PIAAC 2012 U.S. Public Use File in SPSS format, which was released May 
5, 2014 (NCES, 2015). The current study included only participants from the United 
States. The rationale for using data from the PIAAC is that it is perhaps the most com-
prehensive data source available that addresses a vast array of adult literacy practices and 
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Age Frequency %

16–19 351 7.0

20–24 486 9.7

25–29 523 10.4

30–34 522 10.4

35–39 479 9.6

40–44 499 10.0

45–49 522 10.4

50–54 562 11.2

55–59 505 10.1

60–65 561 11.2

Total 5,010 100.0

competencies. Also, the large representative sample size enhances the external validity of 
the findings. 

Sample
	 The sample for this study consisted of 5,010 participants in the United States 
who took part in the PIAAC study. The gender distribution was 45.1% male and 52.6% 
female, with 2.3% not indicating their gender. Participants ranged between 16 and 65 
years old, with the largest group of participants between the ages of 50 and 54 (11.2%) 
and the smallest group between the ages of 16 and 19 (7.0%). The age distribution is 
shown in Table 1. Racial distribution was as follows: White (66.2%), Black (12.8%), His-
panic (11.1%), Asian/Pacific Islander (4.7%), other races (2.6%), and not stated (2.5%). 
Finally, 45.5% of participants had an education level above high school, approximately 
40.0% had a high school education, 12.6% had less than a high school education, and the 
remaining 1.9% did not respond or had missing data. 

Table 1
Distribution of Participants by Age

Variable Selection
	 The original PIACC data set contained 1,326 variables. For our study, we se-
lected variables that contained any mention of reading (e.g., books, journals, newspapers, 
manuals, memos) in everyday life or in the workplace. We also included variables about 
writing skills that were used (e.g., forms, letters, articles). Informed by the literature 
review, we also included variables related to any form of workplace literacy (e.g., filling 
in forms, cooperating with coworkers, planning time) because several studies mentioned 
that nontraditional workplace skills often take place instead of traditional literacy skills 
(Lloyd, 2011; Monge & Frisicaro-Pawlowski, 2014). After looking at the variables 
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selected, we decided to include all of the variables that were grouped in the background 
questionnaire as skills used at work, literacy skills used in everyday life, and literacy 
skills used at work (NCES, n.d.b). This would allow us to determine whether skills that 
may not have been mentioned in the previous literature (e.g., selling, negotiating, advis-
ing, influencing people at work) may be related to literacy variables. 
	 All variables were measured on a five-point Likert scale that captured the 
frequency of literacy practice use (5 = every day, 4 = at least once a week but not every 
day, 3 = less than once a week but at least once a month, 2 = less than once a month, and 1 
= never). Table 2 provides a list of all variables used. Several of the variables have similar 
names because participants were asked how often they performed some activities in their 
everyday lives and how often they did the same activities in the workplace. 

Loading
Factor 1: Literacy Reading Skills
Skill use everyday life–Literacy–Read letters, memos, or mails .744
Skill use everyday life–Literacy–Write letters, memos, or mails .669
Skill use everyday life–Literacy–Read newspapers or magazines .641
Skill use everyday life–Literacy–Read directions or instructions .575
Skill use everyday life–Literacy–Read books .543
Skill use everyday life–Literacy–Read professional journals or publications .471
Skill use everyday life–Literacy–Read financial statements .442
Skill use everyday life–Literacy–Fill in forms .424

Factor 2: Literacy Work Skills
Skill use work–Literacy–Fill in forms .769
Skill use work–Literacy–Write reports .651
Skill use work–Literacy–Read letters, memos, or mails .551
Skill use work–Literacy–Write letters, memos, or mails .538
Skill use work–Literacy–Read directions or instructions .509
Skill use work–Literacy–Read manuals or reference materials .473

Factor 3: Work-Related Reading
Skill use work–Literacy–Read professional journals or publications .716
Skill use work–Literacy–Read newspapers or magazines .704
Skill use work–Literacy–Read books .507
Factor 4: Planning/Organizing Own Time
Skill use work–How often–Organizing own time .818
Skill use work–How often–Planning own activities .811

Table 2
Factors and Loadings
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Data Analysis
	 Prior to analysis, the data were screened for missing cases in the variables. There 
was no systematic pattern to missing cases on any of the variables. PCA was then conducted 
on the 39 variables using varimax orthogonal rotation. The criteria used to determine the 
number of factors to retain were eigenvalues, screeplot, and total variance explained. We 
also conducted CFA to test the accuracy of the underlying structure we had established 
using PCA. The latter analysis would give credence to the results of the PCA. 

Results
Principal Component Analysis 
	 From the 39 variables, 10 factors were extracted, which accounted for 59.2% of 
the total variance in literacy habits. The last factor was later excluded because it was not 
meaningful, so the final study included nine factors and 37 variables. These factors and 
their loadings are shown in Table 2, and Table 3 includes the variance after rotation.

Factor 5: Educating Others
Skill use work–How often–Presentations .658
Skill use work–How often–Teaching people .610
Skill use work–How often–Planning others’ activities .574

Factor 6: Financial Literacy/People Skills
Skill use work–How often–Selling .784
Skill use work–How often–Negotiating with people .675
Skill use work–How often–Influencing people .653
Skill use work–How often–Advising people .474
Skill use work–Literacy–Read financial statements .460

Factor 7: Application of Skills for Solving Challenges
Skill use everyday life–Literacy–Read diagrams, maps, or schematics .613
Skill use work–Literacy–Read diagrams, maps, or schematics .590
Skill use everyday life–Literacy–Read manuals or reference materials .559
Skill use work–Problem solving–Simple problems .407
Skill use work–Problem solving–Complex problems .392

Factor 8: Sharing and Cooperating
Skill use work–How often–Sharing work-related info .792
Skill use work–Time cooperating with coworkers .718

Factor 9: Writing
Skill use everyday life–Literacy–Write articles .730
Skill use everyday life–Literacy–Write reports .601
Skill use work–Literacy–Write articles .496
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	 The communalities of the variables included are moderately high, with most values 
being related by at least 50%. Four variables, read directions or instructions (at work and 
in everyday life), read books (everyday life), and read financial statements (everyday life) 
were related only between 30% and 50%. These variables were included because, based 
on both the Kaiser-Meyer-Olkin Measure of .908 and Bartlett’s Test of Sphericity [X2(741) 
= 47,346.7, p < .001], the variables are related enough to allow a factor analysis to be 
performed. 

Table 3
Percent of Variance Explained by Each Factor

Rotation sums of squared loadings

Factor Total % of variance Cumulative %

1 3.31 8.49 8.49

2 3.02 7.74 16.22

3 2.61 6.69 22.91

4 2.41 6.17 29.08

5 2.29 5.87 34.95

6 2.25 5.76 40.71

7 2.14 5.76 46.19

8 1.73 4.44 50.63

9 1.70 4.35 54.98

	 The following variables related to literacy use in everyday life loaded heavily on 
Factor 1: read letters, memos, or mails; write letters, memos, or mails; read newspapers 
or magazines; read directions or instructions; read books; read professional journals 
or publications; read financial statements; and fill in forms. Subsequently, Factor 1 was 
labeled Literacy Reading Skills because each variable reflected the participants’ reading 
activities in their daily lives. This first factor explained 8.5% of the variance and had an 
eigenvalue of 3.31. 
	 Factor 2 had an eigenvalue of 3.02 and accounted for 7.7% of the variance in 
literacy habits. This factor was labeled Literacy Work Skills and comprised the following 
six variables, all of which had to do with literacy skills use at work: fill in forms; write 
reports; read letters, memos, or mails; write letters, memos, or mails; read directions 
or instructions; and read manuals or reference materials. Factor 3, Work-Related Read-
ing, also had to do with the types of literacy skills used at work, and it comprised three 
variables: read professional journals or publications, read newspapers or magazines, and 
read books. This factor explained 6.7% of the total variance and had an eigenvalue of 
2.61. 



Underlying Structure of Adult Literacy Practices • 11

	 The next three factors focused on the frequency with which participants used 
literacy skills at work. The first among these is use of Planning/Organizing Own Time 
(Factor 4), followed by use of literacy skills in Educating Others (Factor 5), and lastly the 
application of Financial Literacy/People Skills (Factor 6). These three factors accounted 
for 6.17%, 5.87%, and 5.76% of total variance, and had eigenvalues of 2.41, 2.29, and 2.25, 
respectively. 
	 Factor 7 captured the use of literacy skills for solving problems and was labeled 
Application of Skills for Solving Challenges. The variables loading onto this factor included 
both everyday skills (read diagrams, maps, or schematics and read manuals or reference 
materials) and workplace skills (read diagrams, maps, or schematics; problem solving 
simple problems, and problem solving complex problems). The variance explained by this 
factor was 5.48% with an eigenvalue of 2.14. 
	 Factor 8 encompassed variables related to sharing resources with coworkers and 
was labeled Sharing and Cooperating. Two variables loaded heavily on this factor: sharing 
work-related info and time cooperating with coworkers. The variance explained by this 
factor was 4.44% with an eigenvalue of 1.73. The last factor (Factor 9) was labeled Writing 
Skills because it included writing skills from everyday life and at work. The variables 
loading on this factor were write articles (everyday life and at work) and write reports (at 
work). The factor had an eigenvalue of 1.65 and explained 4.35% of the total variance. 
	 Through PCA, we were able to extract nine factors from 37 variables. Based on 
the results of the analysis, we found that variables about everyday life skills were more 
closely related than workplace variables because several of them grouped into Factor 1, 
which had the largest eigenvalue and accounted for the largest share of variance (8.1%). 
From Factors 2 and 3, we were able to see variables that were related to Factor 1, but these 
variables were more workplace oriented. Several of the other workplace literacy variables 
grouped together into smaller factors that showed relationships among these skills. This 
factor analysis provided us with important information about which skills are more closely 
related to one another and hence can be combined into latent factors that could then be used 
in other forms of statistical analyses such as regression. 
Confirmatory Factor Analysis
	 The main purpose of the study was to explore and establish the underlying 
structure of adult literacy practices. Using PCA, we established a nine-factor model, 
which is summarized in Table 3. As a follow-up to the PCA, we conducted CFA using the 
lavaan package in R as well as JASP software (version 0.14.1) to ensure that the model 
we established was a good fit. Because of the Likert-scale nature of the indicators, we 
used the diagonally weighted least squares method to estimate the model parameters 
(Mîndrilã, 2010). The model converged with eight factors, excluding Factor 8 (Sharing 
and Cooperating) because variables loading on that factor had negative variances. 
	 As recommended by Schreiber et al. (2006), we used the Tucker-Lewis Index 
(TLI), Comparative Fit Index (CFI), root-mean-square error of approximation (RMSEA), 
and standardized root-mean-square residual (SRMR) to assess goodness of fit. The CFI 
was .936 and the TLI was .928. These two values are within the “acceptable” range, where 
values greater than .90 are generally indicative of acceptable fit and those above .95 are 
indicative of very good fit (Hooper et al., 2008). According to Hu and Bentler (1999), 
acceptable thresholds are values less than .07 for the RMSEA and less than .08 for the 
SRMS. For our model, the SRMR was .065 and the RMSEA was .066; both suggested 
an acceptable fit. This is consistent with the CFI and TLI indices, which both suggested 
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acceptable fit. Thus, the results of the CFA largely support and confirm the structure of the 
PCA model, albeit excluding the factor of sharing and cooperating. We can be generally 
confident that an eight-factor model is fairly acceptable and potentially replicable.

Discussion
	 A total of 39 variables were entered into the analysis, and 10 factors were extracted. 
The last factor, which included the variables working physically for long and using hands 
and fingers, was excluded because it was not interpretable and did not include literacy 
skills. A total of 55% of the cumulative variance of the final 37 variables may be attributed 
to the nine remaining factors (the variance of each factor is located in Table 3). The factor 
with the largest share of variance was Factor 1: Literacy Reading Skills, which included 
reading newspapers, magazines, professional journals, and other publications. In previous 
research about the reading habits of adults, these types of literature were often mentioned 
by participants or were focused on by the researchers (Applegate et al., 2014; Nadelson 
et al., 2013). These types of texts are often read to discover information, and many adults 
may see these as socially acceptable forms of texts (Gee, 2008; Reder, 1994). This could 
be why these factors contained the largest variance and formed this particular factor. The 
two variables with the highest loadings from this factor were reading (r = 0.77) and writing 
(r = 0.67) letters, memos, or mail. Letters are often a direct form of communication that 
allows the reader and writer to interact about information in their daily lives. Reder (1994) 
connected letters to his practice engagement theory and found that many multinational 
people used these in their daily lives and thought that these practices could be “natural 
contexts for stimulating the further development of reading” (p. 64). Workplaces, educators, 
and researchers could consider the many forms of literacy that adults regularly use that 
could help their literacy skills in their everyday lives and workplaces.
	 Literacy Work Skills encompassed several skills used at work including filling in 
forms; writing reports; reading and writing letters, memos, or mail; reading directions or 
instructions; and reading manuals or reference materials. These skills were mentioned in 
the literature as a way that the educational world sees workplace literacy, but other infor-
mal strategies, such as guidance of experienced workers or collaboration in communities 
of practice, are more often used on the job (Monge & Frisicaro-Pawlowski, 2014). If we 
look deeply at what these variables include, they do not necessarily match nonfiction 
skills that are being taught in the classroom through Common Core or state standards. 
Just as with the information from Factor 1, educators need to place more focus on the 
literacy skills that will prepare children for their future lives and careers. Although there 
has been a focus on integrating more nonfiction reading and writing skills, policy makers 
need to consider whether these skills are actually being used in students’ future lives or 
just meet the requirements of being “real” texts. More work needs to be conducted on in-
tegrating these skills throughout the education curriculum and adult literacy classes. Also, 
due to the specialties of certain occupations, workplaces may need look at the specific 
types of documents they use to determine whether employees may need training on how 
to complete these documents. Such training could be performed by managers or cowork-
ers in a mentoring situation.
	 Factor 3: Work-Related Reading included variables of reading professional 
journals or publications, newspapers or magazines, and books at work. Although previous 
research found that these forms of literacy were not valuable in some workplaces (Lloyd, 
2011; Monge & Frisicaro-Pawlowski, 2014), it is possible that the types of employment of 
the participants in this study’s sample affected the forms of literacy that they engaged in. 
Monge and Frisicaro-Pawlowski (2014) mentioned that educational programs often do not 
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concentrate on the informal learning that is completed in the workplace and instead focus 
only on context-based learning. This often leads to employees experiencing difficulties 
transferring knowledge from academic to workplace learning. Hamilton and Barton (2000) 
expressed that, depending on the meaning of the text, it may not transfer between different 
environments. Research needs to focus on pairing literacy skills with future careers so 
that educators and policy makers can more appropriately prepare children for the literacy 
demands of their future jobs and make the connection between academic learning and the 
workplace. Workplaces could provide employees with texts such as journals, magazines, 
and newsletters that are relevant to the job that could be read during breaks or checked out 
to be read at home. They could also offer weekly memos or in-office correspondence so 
that workers could summarize interesting information that they had read along with the 
source to keep other employees up to date with professional news.
	 Over the past few years, educators have prepared students to become workplace 
ready through the use of Common Core or similar state standards. Even though the literacy 
skills from the PIAAC data set may not fit “traditional” forms of literacy, there should be a 
focus on the literacy skills that children will use in the future so that they are prepared for 
life outside of school. However, when we look at previous research, only a limited number 
of studies focused on connecting literacy to personal and professional communication. 
Other literacy genres that researchers may wish to include in future studies are financial 
documents, instructional manuals, and forms that are used in people’s everyday lives. These 
types of texts are often in specific types of workplaces and are not necessarily generalizable 
(Lloyd, 2011). This would give researchers information about a variety of skills that may 
be used in certain workplaces that may not have been researched before. These variables 
could also be due to the type of occupations studied or may not be important to the ever-
changing and current workforce. 
	 Factors 7 and 9 (Application of Skills for Solving Challenges and Writing Skills) 
encompassed a combination of skills used in everyday life and at work. Factor 7 involved 
several nonfiction skills that are a focus of literacy and content classrooms, including reading 
diagrams, maps, or schematics and reading manuals or reference materials. Teachers use 
these to provide children with life and career skills. Solving simple and complex problems 
was also included in this factor. These two variables are the closest related variables to the 
information literacy provided by previous research. In previous research (Lloyd, 2011; 
Monge & Frisicaro-Pawlowski, 2014), solving problems tended to be achieved through 
communication and collaboration with others. Through the use of a variety of texts, adult 
educators need to understand that it can be beneficial to attend to various genres of texts and 
explicitly teach features related to them (K. H. Perry, 2009). However, just because they 
are teaching one type of text, it may not be generalizable to several types of workplaces 
(Hamilton & Barton, 2000). Hamilton and Barton (2000) discussed the value of types of 
informational skills that should be studied because these skills may be more valued in one 
form of workplace than another. Factor 9: Writing Skills included the use of writing articles 
and reports in everyday life and at work. Adult writing skills is an area in which research 
was limited (K. H. Perry et al., 2017), so more research should be conducted into the forms 
of writing that are included in adults’ everyday lives and workplace. This would allow the 
workplace and the educational fields to develop a connection between what adult readers 
already know how to write and what they may face in the workplace so that the transition 
from school to workplace would be easier for some struggling readers.
	 When planning this study, variables from Factor 4: Planning/Organizing Own 
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Time, Factor 5: Educating Others, Factor 6: Financial Literacy/People Skills, and Factor 8: 
Sharing and Cooperating were included in the original analysis because they were forms 
of learning, but they did not include traditional literacy skills. After we completed further 
research on the topic, these skills seemed just as important as the traditional ideas of 
literacy. However, results of a follow-up CFA excluded Factor 8 from the initial nine-factor 
model. Factor 4 included organizing one’s own time and planning one’s own activities at 
work. When compared to previous research, this factor relates to literacy skills through 
functions that require completing formal tasks, such as creating a schedule and writing 
plans and goals. Lloyd (2011) felt that workplaces often revolve around these types of 
literacies based on the specific setting and needed training. Because of this, information 
literacy that is being taught only as a “text-based information skill” (p. 294) may not match 
the workplace environment. This is why it is important to look at several different forms 
of information literacy, both text and collaboration based, to help students and adults 
understand future workplace environments. 
	 Factor 5: Educating Others is about working with others (as is Factor 8, which was 
subsequently dropped). Research has shown that researchers often saw more cooperative 
and communication skills taking place on the job instead of traditional literacy skills that 
are seen in the classroom (Lloyd, 2011; Monge & Frisicaro-Pawlowski, 2014). Like with 
previous factors, workplaces may need to focus on these areas with onsite trainings or 
cooperative learning workshops to help their employees develop these skills. Factor 6: 
Financial Literacy/People Skills could also be related to information literacy depending 
on the place of employment. This area focused on selling, negotiating, influencing, and 
advising as well as reading financial statements. Variables from this factor were included in 
the study because they were grouped with other variables in the section of the background 
questionnaire focused on skills used at work (NCES, n.d.b). Other skills, such as negotiating 
and influencing, were included because they were also included in the section on skills 
used at work, and they could be related to the nontraditional skills seen in previous studies 
(Lloyd, 2011; Monge & Frisicaro-Pawlowski, 2014). It was interesting how these variables 
were grouped together because they are not what someone thinks of as literacy skills, 
but they include speaking and listening skills that are sometimes included in new literacy 
standards for students. This is another factor that merits further research to establish what 
type of workers seem to score high on this latent factor to determine whether these variables 
are important to specific types of occupations that may not have been present in the data 
set. According to these findings, different forms of communication should be studied to 
reveal the typical ways individuals in various occupations communicate, such as teaching, 
negotiating, and advising. This information could be used to tailor career training so that 
future employees gain the communication skills needed to prosper in their chosen careers. 

Implications
	 Several findings from the current study are consistent with previous research. 
Earlier research showed that adults read a variety of materials (Mugambi, 2015; Nadelson 
et al., 2013; Rasiah et al., 2011) and that, depending on the reason for reading, they choose 
different forms of texts, from printed books and journals to websites and magazines. 
Previous research also presented various ways that adults use information literacy skills in 
the workplace, from collaboration with others to paper-based literacy skills that are often 
seen in the field of education (Lloyd, 2011; Monge & Frisicaro-Pawlowski, 2014). Based 
on these previous findings, along with the findings of this research, we discuss what this 
means for adult educators, policy makers, and the workplace.
Adult Educators
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	 Because we can see that adults use a wide variety of literacy skills, educational 
settings such as school systems, colleges, and adult education services could focus on 
providing instruction in the career-based literacy skills that are needed in the workplace. 
One of the ways that adult educators could do this is by relating everyday literacy skills to 
skills that individuals may need in the workplace. 
	 Adults often use newspapers to discover important information about their 
community and may use letters, memos, and mail to communicate with family members 
or friends. Through these types of texts, adult educators could offer low-literacy adults 
familiar texts that they are comfortable using as a bridge. For example, adult educators 
could use the format of the friendly letter to help their students understand how to read 
memos or business letters. They could also help low-literacy adults understand information 
that often appears on important forms, such as employment applications and government 
documents. This would allow these adults to develop familiarity with the information 
that the documents are asking for and to understand why certain information is needed. 
These types of everyday related information from specific skills or jobs prepare adults for 
particular jobs (Lloyd, 2011; Monge & Frisicaro-Pawlowski, 2014). Hamilton and Barton 
(2000) explained that when looking at the types of skills, the underlying values of the skills 
should be studied to determine whether they are appropriate for the workplace. 
	 These educators could then continue to bridge the gap between the reading 
skills used in everyday life and the skills needed for work. They could incorporate 
hobby magazines or local newspapers that their students read at home, and classes could 
incorporate occupation-related magazines, journals, or newsletters to let adults see how 
these genres of texts are very similar but also have a few differences. As Perry (2009) 
indicated, genre knowledge, the understanding of functions, features, and purposes of 
various genres of texts, is an essential element of adults’ literacy skills. Consequently, 
educators should explicitly develop genre knowledge when using the various reading 
materials with their students. 
	 With the advent of new technology for many of these reading skills, such as 
online magazines and newspapers, adult educators could use both apps and physical texts 
to understand the information that could be used in daily life. Adults could use a mapping 
app to discover how to reach a destination and then use a physical map to understand how 
maps work. They could also use video apps to comprehend how to complete a project 
in a manual. These forms of texts would provide adult learners with ways to understand 
information even if they are not able to read the given text. Through the use of familiar 
texts and technology, adult educators could provide their students with recognizable items 
that would make them feel more comfortable using unfamiliar texts and skills.
	 Finally, adult educators need to think about the amount of time it takes for a low-
proficiency adult to complete work. Grotlüschen et al. (2016) found that there was a strong, 
consistent association between an increase in accuracy and a decrease in processing speed 
when adults completed the reading components section of the PIAAC. The researchers 
concluded that low-proficiency adults may need more time and more practice to understand 
or complete tasks with accuracy. Giving these adults the time and practice allows them to 
develop fluency in completing tasks with which they are comfortable.
Workplace Education
	 When considering the results of this study in combination with other research 
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(Lloyd, 2011; Monge & Frisicaro-Pawlowski, 2014), there is a slight disconnect between 
the forms of information literacy that are being taught in school and those that are being 
used in the workplace. More research should be conducted to identify the skills that are 
needed for workers in various professions. The findings would help employers target those 
skills when providing on-the-job training for their employees. 
	 Similar to how adult education needs to bridge the gap between what adults use in 
everyday life and what they need to use in the workplace, employers need to determine how 
to help their workers use the tools that they have around them. This may include bringing in 
texts that adults are familiar with and constructing their knowledge of workplace texts, but 
it could also include introducing workers to new forms of texts that may not relate to their 
everyday jobs but are found in their everyday lives. Workplaces could look at the types of 
texts and documents that are most often used in the occupation and provide new hires with 
training regarding how to use these documents. Similar support can be provided for all 
workers when new forms/documents are introduced in the workplace.
	 Employers could also begin incorporating forms of technology into the workplace 
to provide employees with a variety of ways to understand work-related information. This 
could include videos about how to perform specific tasks or diagrams of machinery. These 
types of activities would be similar to the inquiry-based learning that Monge and Frisicaro-
Pawlowski (2014) suggested, and these tasks could help adults determine different ways to 
solve problems in their everyday and work lives.
	 Workplaces could also help adults with their communication skills by having 
them interact with others in the community, similar to the collaborative activities that 
Lloyd (2011) mentioned regarding literacy skills that he saw in the workplace. Employers 
could also incorporate these skills by providing cooperative learning workshops and team-
building exercises, expanding workers’ collaborative capabilities. Businesses could also 
work with community resources to provide opportunities for employees to learn new skills 
or forms of assistance outside of their work life. 
Policy Makers
	 One final area that needs to be looked at is policy makers and the decisions they 
make based on all types of learners, both in school and out, and how this impacts what 
types of texts they will use in their future jobs. Future research needs to be conducted to 
determine what types of literacy skills are being used by adults with various occupations 
and in different demographic or geographic areas. Policy makers, on a local level, could 
tailor the content and materials for students to correspond with career paths with similar 
backgrounds. This would not only better prepare students for their chosen careers, but also 
provide them with more information about the types of literacy that would be involved in 
their future professions. 
	 On national and state levels, policy makers should make sure that career paths 
are available to adults with many different literacy and numeracy skill levels with the 
opportunity to advance their skills and improve their job performance. According to the 
Office of Career, Technical, and Adult Education (2015), providing low-skilled adults with 
training prepares them to advance to different levels in their career. These type of career 
pathways could allow adults to use the skills that they have to begin a job and then receive 
training, either outside of the job or on the job, to help them develop the skills needed to 
move up the career ladder. These trainings could be specialized to help them develop the 
literacy skills that they need to be successful at future levels of their career and prepare 
them for what they may see in future job opportunities. 
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	 Grotlüschen et al. (2016) determined, according to 2012 PIAAC data from 
participating countries, that about one-third of adults with low proficiency participate 
in some type of adult education. Policy makers need to understand that adults with low 
proficiency come from all walks of life. This may mean that, depending on the area and 
the clientele, education may need to be focused on what is needed in that time and place. 
Policy makers may need to look at transportation issues, class times, and other issues that 
may restrict adults from attending education classes. Grotlüschen et al. found that 28.1% 
of low-proficiency adults from the United States wanted to participate in some form of 
training but had not started. This was found to be due to a number of reasons, such as work, 
family, finances, and required prerequisites. Based on this information, policy makers need 
to understand that learning is a process that continues throughout a person’s life and can be 
both formal and informal depending on the needs of the learner.
Conclusion
	 As stated in the Results section, the structure of literacy activities that we propose 
for future analyses is an eight-factor model, excluding Factor 8. According to the several 
criteria for model fit that were assessed, it is an acceptable model explaining adult literacy 
practices. 
	 From a teaching perspective, there is more to learn from this data set to determine 
what benefits these factors could have on the participants who use these different skills 
or the adults that need to develop them. Previous research studied the broad form of 
reading and writing to uncover how these habits can affect comprehension and cognition 
(Pawlowski et al., 2012; Rodrigo et al., 2014; Suzuki et al., 2014), but further analysis could 
be conducted to establish how specific skills could improve comprehension, vocabulary, 
problem solving, and numeracy (areas included in the PIAAC survey). By looking at these 
areas combined, colleges, trade schools, and on-the-job training programs may be able to 
provide instruction that helps students transition to becoming skilled employees needed in 
the workforce. 
	 As we educators—in both traditional and nontraditional settings—look at the 
literacy practices of adults, we can begin to understand what types of texts adults read at 
home and work, which may help us better respond to their literacy needs. Using PIAAC 
data to examine variable relationships, connections between the literacy skills used at 
home and the types of literacy skills employed at work become clearer. Adult educators can 
better support adult learners’ literacy needs when additional information such as literacy 
skills used in home life and daily work are known. Employers can use these factors to 
establish workplace trainings that meet the needs of their workers based on these types of 
literacy skills that are used in the occupation. If they can uncover the skills that are most 
often used in their field, companies, trainers, and other adult educators can work with 
schools and colleges to construct programs to develop these skills. This may lead to a 
better understanding of how future workers need to be trained and what forms of literacy 
need to be taught in school. Using these findings, educators can determine the different 
types of literacy skills that are not being emphasized in the classroom but are important 
in the workplace, and they can modify their curricula accordingly. Although the factors in 
this study are a viable starting point, further research needs to be done using these factors 
to determine areas that these literacy skills influence and how they might be developed to 
increase professional success.
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