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Higher education faces a crisis in that a number of students 
do not read at a proficiency level necessary to be successful 
in their courses (National Assessment of Educational 
Progress [NAEP], 2015; National Center for Education 
Statistics [NCES], 2019; Perin, 2020) and ultimately fail to 
graduate with a degree (Bailey et al., 2010). College readi-
ness to read certainly has an impact on the successful com-
pletion of reading literacy assignments associated with 
coursework. More broadly, it may also affect the develop-
ment of disciplinary-specific, higher-level literacy skills 
important for college and career success that are often 
acquired through participation in college courses (Goldman 
et al., 2016; Shanahan & Shanahan, 2008). This problem is 
a particular challenge in open access institutions (i.e., insti-
tutions with no admissions criteria; consequently, all stu-
dents are admitted) where a large percentage of students 
may need supplemental support in reading literacy (Bailey, 
2009; Perin, 2020). Unfortunately, developmental literacy 
programs designed to support reading literacy outcomes 
have a poor track record of success (Bailey et al., 2016; 
Crisp & Delgado, 2014) and consequently are being 

defunded or are undergoing dramatic changes in how their 
support is being provided (Cormier & Bickerstaff, 2020).

We have argued that finding ways to help struggling col-
lege readers, including those referred to developmental pro-
grams, requires research directed at understanding the 
psychological factors that are associated with success in a 
variety of different literacy activities that occur in college 
(Feller et al., 2020; Magliano et al., 2020; Perin, 2020). We 
have distinguished between the foundational skills that sup-
port the act of reading (word recognition, morphological 
knowledge, vocabulary, and sentence processing) and 
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higher-level inferences skills (bridging between texts con-
stituents, elaborating based on relevant prior knowledge). 
Although both lower- and higher-level skills account for 
variance in performance on literacy tasks, it is arguably sur-
prising how much variance in performance is accounted for 
by lower-level foundational skills (Ari, 2016; Halldórsdóttir 
et al., 2016). Ideally, by the time students reach college they 
should be proficient readers, which would provide the req-
uisite skills to support the development of discipline-spe-
cific literacy skills (Shanahan & Shanahan, 2008). Although 
students are assumed to be proficient in foundational skills 
such as decoding and word recognition by fifth grade, this 
is often not the case (e.g., Wang, Sabatini, O’Reilly, & 
Weeks, 2019), and such problems could persist into college 
(Perin, 2020).

The present study was inspired by the Reading Systems 
Framework (RSF; Perfetti & Stafura, 2014), which is a the-
oretical framework that provides a basis for understanding 
the coordination of the skills that support comprehension. 
The RSF assumes that a lack of proficiency in the founda-
tional skills that support reading at word (decoding, lexical 
access) and sentence (syntactic and semantic processing) 
processes has negative consequences for higher-order infer-
ence skills that support comprehension. Consistent with this 
perspective, Wang, Sabatini, O’Reilly, and Weeks (2019) 
showed that there is a threshold in decoding and word rec-
ognition proficiency for students in Grades 5 through 10 
that may limit students’ comprehension. Students who were 
above this threshold showed normal comprehension devel-
opment in subsequent years, but students below the thresh-
old did not. The present study extends the work of Wang, 
Sabatini, O’Reilly, and Weeks (2019) and explores whether 
there are thresholds in foundational skills that may limit 
comprehension for college students. Motivated by the RSF, 
we were specifically interested in assessing foundational 
skills of word recognition, access to word knowledge 
(vocabulary, morphological knowledge), and the computa-
tion of sentence-level semantics (i.e., proficiency in con-
structing the meaning of sentences). We also explored 
whether the existence of thresholds has implications on 
inference strategies.

Underprepared College Readers in the  
United States

According to the Programme for the International 
Assessment of Adult Competencies (PIAAC), an esti-
mated 36.2 million millennials (47% of millennials; the 
most frequent age band for college students) performed at 
or below Level 2 in literacy (i.e., the ability to successfully 
read relatively long texts and engage tasks that require 
integrating, comparing, and contrasting information), 
while more than 10.4 million individuals performed below 

Level 1 (the ability to successfully read short texts and 
execute a single goal-directed action, such as literal com-
prehension and searching for information; Sands & 
Goodman, 2018). Adults in this ability range were more 
likely to show difficulties with component reading skills, 
that is, foundational skills, as measured in the PIAAC sur-
vey (Grotlüschen et al., 2016). This is consistent with pre-
vious trends of low word and passage reading fluency 
levels among U.S. adults at these levels (Baer et al., 2009).

There is evidence that college students also demonstrate 
low proficiencies in foundational reading skills (Ari, 2016; 
Halldórsdóttir et al., 2016; Macaruso & Shankweiler, 2010; 
Perin, 2020). For example, Macaruso and Shankweiler 
(2010) assessed proficiency in many of the components of 
reading skills from word processing to auditory language 
comprehension of students enrolled in general education 
courses at a community college. Although these students 
were in community college, their actual reading level only 
ranged from Grades 6 to 10. Thus, there is converging evi-
dence of widespread reading difficulties in young adults, 
with additional evidence pointing to some college students 
requiring support for the foundational skills of reading. 
Research is clearly warranted that is directed at understand-
ing the implications of challenges in foundational skill on 
(a) performance on comprehension tasks that are represen-
tative of college expectations and (b) higher-level compre-
hension processes, such as inference.

The Reading Systems Framework

The RSF provides a theoretical basis for understanding 
struggling college readers. Although it is recognized that 
reading involves word-, sentence-, and discourse-level pro-
cesses, such as those measured as reading components in 
the PIAAC survey (Organisation for Economic Co-operation 
and Development [OECD], 2012, 2013), the RSF provides 
a framework for understanding how they are coordinated 
(Perfetti & Stafura, 2014). The RSF emphasizes that the 
quality of word and sentence processes has important impli-
cations for discourse processes. Specifically, there are direct 
connections between the systems that support word identi-
fication (i.e., recognition), word knowledge (i.e., vocabu-
lary, morphology), sentence-level processes (i.e., syntactic 
processing, constructing accurate semantic representations 
of sentences), and discourse-level processes (i.e., establish-
ing connections between sentences via inference genera-
tion, comprehension). The quality of the output of word- and 
sentence-level processes has implications for the quality of 
discourse-level processes. Perfetti and Stafura (2014) used 
the metaphor of “pressure points” in foundational skills to 
convey the possibility that the quality of higher-order pro-
cesses is contingent on the quality of the output of lower-
level processes.
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Magliano et al. (2020) provided evidence for the inter-
relatedness of these processes in college readers. They mea-
sured college students’ proficiency in foundational reading 
skills, their propensity to engage in inference processes, and 
their comprehension proficiency. The sample (N = 434) 
came from a university (n = 263) and community college 
(n = 171) and was diverse with respect to gender (58% 
female, 36% male, 8% no response) and race (25% White, 
41% Black, 16% Latino, 12% Asian, 2% other reported 
races, 5% nonresponding). Approximately 58% of these 
students were enrolled in a developmental literacy course 
based on admissions criteria. The foundational skills mea-
sured included proficiencies in word recognition and decod-
ing, morphological processes, vocabulary knowledge, and 
accuracy in sentence-level semantics (i.e., accurately repre-
senting the meaning of sentences). Two types of inference 
processes deemed important for comprehension were 
assessed by the Reading Strategies Assessment Tool (RSAT; 
Magliano et al., 2011): bridging inferences that establish 
how sentences in a text are semantically connected and 
elaborative inferences that integrate relevant world knowl-
edge into a mental model for a text (McNamara & Magliano, 
2009). Finally, the researchers also measured the profi-
ciency of students in (a) close comprehension of a text (i.e., 
accurately representing the explicit content in a text and 
generating inferences supported by it) and (b) their ability 
to successfully complete literacy tasks that required com-
plex problem-solving beyond understanding the explicit 
content of the texts used. Consistent with the RSF, the 
researchers found that the relationship between proficiency 
in foundational skills and performance on both comprehen-
sion tasks (i.e., close comprehension and the complex prob-
lem-solving assessments) was partially mediated by the 
propensity to engage in bridging and elaborative inferences. 
Important for the purposes of the present study, they found 
that the mediation effect did not differ by enrollment in a 
developmental program.

Thresholds in Word-Level Processes

The RSF implies that there may be proficiency thresholds in 
foundational skills of reading such that falling below these 
thresholds will have catastrophic implications for discourse-
level processes. Consistent with this perspective, Wang, 
Sabatini, O’Reilly, and Weeks (2019) analyzed the decod-
ing and reading comprehension performance of a sample of 
more than 30,000 students in Grades 5 through 10 students. 
They wanted to determine whether there was a threshold in 
decoding skills with respect to performance on the compre-
hension assessment. The presence of a threshold means 
there is a critical point in a distribution of X, such that an 
X–Y relationship exists above that point but not below it (or 
vice versa). This type of relationship can be statistically 
tested using a method called “broken-line regression” 

(Adams, 2014; Knowles & Siegmund, 1989; Siegmund & 
Zhang, 1994). Wang, Sabatini, O’Reilly, and Weeks (2019) 
found evidence of a threshold in decoding skill on compre-
hension performance. Although there was not a significant 
relationship between decoding and comprehension below 
the threshold, the distribution above the threshold was such 
that magnitude of positive correlation between decoding 
and comprehension was consistent with the results of other 
studies exploring this relationship (García & Cain, 2014). 
Moreover, the threshold value was found to be stable across 
the six grade levels, indicating that older students’ compre-
hension could be similarly affected by poor decoding com-
pared with younger students’ comprehension.

Wang, Sabatini, O’Reilly, and Weeks (2019) conducted 
longitudinal modeling to examine how poor decoding 
affected reading comprehension development, with four 
waves of performance data collected over 3 years. They 
tracked the magnitude of reading comprehension develop-
ment based on students’ initial decoding threshold status. 
The results showed that while students above the decoding 
threshold improved their reading comprehension by 0.02 
SD per year, students below the threshold showed little 
improvement in reading comprehension.

Importantly, the decoding threshold was identified in 
relatively older students, namely, students in Grades 5 
through 10, an age group for which foundational reading 
skills are no longer mandated by the Common Core State 
Standards (National Governors Association Center for Best 
Practices & Council of Chief State School Officers, 2010). 
Without explicit instruction on foundational reading skills, 
students are unlikely to catch up on their own. Indeed, in a 
follow-up study, Wang, Sabatini, O’Reilly, and Weeks 
(2019) discovered that poor decoders consistently engaged 
in maladaptive decoding practices that had hindered their 
decoding development. They spent less time trying to 
decode words that were unfamiliar to them, which in turn 
predicted slower decoding development. Thus, it is reason-
able to believe the effect of poor decoding on reading com-
prehension may persist into adulthood, which applies to the 
target population of the current study.

Overview of Present Study and  
Research Questions

The present study used both the sample collected from 
Magliano et al. (2020) and an additional sample of partici-
pants; therefore, we used the same measures of word pro-
cessing proficiency (word decoding/recognition, vocabulary 
knowledge, morphological knowledge), sentence process-
ing proficiency, inference processing (bridging and elabora-
tive inferences), and comprehension proficiency (close 
comprehension, complex comprehension) as that study. In 
addition to exploring thresholds in word- and sentence-
level processing for the comprehension tests, the presence 
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of a threshold for the close comprehension test on the com-
plex comprehension test was also explored (Pearson et al., 
2020). The extent to which the presence of thresholds 
affected inference processes was also explored. The RSF 
framework would predict that participants falling below the 
thresholds for word- and sentence-level processes would 
have lower bridging and elaborations scores than those 
above the thresholds. Finally, we explored whether partici-
pants enrolled in developmental courses disproportionately 
fell below thresholds. We addressed these issues by answer-
ing the following research questions:

Research Question 1 (RQ1): What is the prevalence of 
inadequate word, sentence, and discourse skills among 
college students?
  Research Question 1a (RQ1a): Are there thresholds 

at the word, sentence, and discourse levels?
  Research Question 1b (RQ1b): Do these thresholds 

vary as a function of the nature of the literacy task 
(close comprehension, complex problem-solving)?

Research Question 2 (RQ2): What proportion of stu-
dents assigned to a developmental literacy program fall 
below the thresholds in foundational skills?
Research Question 3 (RQ3): How are comprehension 
strategies (paraphrasing, bridging, elaboration) different 
for students below the thresholds compared with stu-
dents above the thresholds?

Method

Participants

As part of a larger project, a total of 624 participants were 
recruited from a large, 4-year institution in the U.S. Midwest 
as well as from a 2-year institution in the Southcentral 
United States. Participants were compensated with gift 
cards, cash, or course points/credit, depending on the insti-
tution. From this larger sample, we retained only those par-
ticipants who were native English speakers and had 
complete data for our measures of interest. In addition, two 
participants were dropped from the analyses because they 
were extreme outliers on one measure. This procedure 
resulted in a final sample of 402 participants, which included 
327 students (81%) from the 4-year institution and 75 stu-
dents (19%) from the 2-year institution. The sample was 
diverse with respect to gender (58% female, 36% male, 8% 
no response) and race (25% White, 41% Black, 16% Latino, 
12% Asian, 2% other reported races, 5% nonresponding). 
The majority of participants ranged from 18 to 22 years of 
age (89%).

In the final sample, 244 (61%) participants were enrolled 
in developmental literacy courses (55 in the 2-year institu-
tion and 189 in the 4-year institution) and 158 (39%) par-
ticipants were not (20 in the 2-year institution and 138 in 

the 4-year institution). At the 4-year institution, enrollment 
in a developmental reading course was based on perfor-
mance on an entrance examination (i.e., Reading 
Comprehension Placement Instrument) and ACT/SAT 
scores. This course was also available as a general educa-
tion course for students not enrolled in the developmental 
program. At the 2-year institution, a state-specific version 
of the Accuplacer was used to evaluate whether students 
needed remedial coursework. Students scoring below insti-
tutional standards were required to complete two 8-week 
courses prior to enrolling in introductory courses. Students 
were recruited from a developmental writing or reading 
course, but unfortunately, we were not given permission to 
record any institutional information (e.g., standardized 
scores for assessments) about the students.

Measures

All measures were computer-administered without the need 
of a live test administrator. Test instructions were presented 
on a computer and scoring was computer-based.

Study Aid and Reading Assessment (SARA). The SARA (Saba-
tini et al., 2015, 2019) is a web-based measure composed of 
subtests intended to assess foundational component reading 
skills. The SARA takes approximately 30 to 35 min to  
complete. Scores from five of the subtests were used in the 
current study: Decoding/Word Recognition, in which par-
ticipants determined whether a stimulus was a word, non-
word, or pseudo-homophone; Vocabulary, in which 
participants selected the appropriate synonym or topically 
related word to match a target word; Morphology, in which 
participants read sentences with a missing word and were 
asked to fill in the blank by selecting a morphologically 
appropriate word from three choices that have the same root 
but different affixes; Sentence Processing, in which partici-
pants read sentences with a missing word and were asked to 
fill in the blank by selecting the appropriate word from 
three choices; and Reading Comprehension, in which par-
ticipants read short passages and answered multiple-choice 
questions. The Study Aid and Reading Assessment–Read-
ing Comprehension (SARA-RC) subtest served as our mea-
sure of close comprehension. The comprehension questions 
required locating key ideas and details as well as making 
inferences across portions of a single text. Each of the sub-
scales has been shown to have good reliability across large 
samples (all Cronbach’s α estimates > .80). Prior to the 
current study, the assessment has been used as a screener 
diagnostic and progress-monitoring tool. It has also been 
used in the context of evaluating the effectiveness of differ-
ent reading interventions (Goldman et al., 2019; Kim et al., 
2017). In addition, there is evidence of concurrent validity 
given SARA’s ability in predicting state test scores (O’Reilly 
et al., 2012). For instance, the SARA predicted as much 
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41% of the variance in English language arts state test 
scores for students who were classified as below proficient 
(O’Reilly et al., 2012). The reliability (Cronbach’s α) of the 
five subtests calculated from the current sample was .89 
(Decoding), .83 (Vocabulary), .86 (Morphology), .86 (Sen-
tence), and .84 (Reading Comprehension).

Global Integrated Scenario-Based Assessment (GISA). The 
GISA (Sabatini et al., 2020) is a web-based assessment 
designed to measure participants’ ability to engage in a 
complex literacy task. Each GISA form takes about 45 min 
to complete. The measure has been used to evaluate the 
effectiveness of different reading interventions because of 
its alignment with the cognitive literature (Goldman et al., 
2019). GISA measures the extent to which participants are 
able to reason with and beyond texts and taps into various 
theoretically grounded aspects of higher-order comprehen-
sion, including the ability to evaluate, integrate, and synthe-
size information to reach a reading goal (see O’Reilly & 
Sabatini, 2013; Sabatini et al., 2014; Sabatini et al., 2020). 
GISA provides a reading scenario (one scenario per form) 
wherein students interact with various simulated agents, 
including a professor and classmates. Participants are given 
multiple thematically related texts and are asked to use 
them to solve a specific problem. For example, in one of the 
forms used in the current study, participants were given the 
task of updating a wiki page on Leonardo da Vinci’s famous 
Mona Lisa painting. Participants were made aware of a 
debate surrounding the figure depicted in the painting and 
were instructed to read various historical accounts to arrive 
at a conclusion about what should and should not be 
included on the wiki page. Participants completed only one 
such form, or scenario, and assignment of participants to 
forms was counterbalanced. All texts and tasks are pre-
sented to help participants reach their final goal. The GISA 
provides a variety of items, including multiple-choice ques-
tions, graphic organizer, summarizing and paraphrasing, 
and so forth. In brief, GISA simulates an enriched academic 
learning context and requires students to reason with and 
beyond various sources to complete tasks leading to a cul-
minating final goal.

Prior research has examined GISA’s reliability and valid-
ity. Studies among elementary, middle school, and high 
school populations have demonstrated that GISA has good 
internal consistency and test–retest reliability (Cronbach’s 
α > .80; Sabatini et al., 2014; r = .87; Sabatini al., 2020, 
respectively). In the current study, the reliability of the 
forms was .83. The GISA predicts other related assess-
ments, including perspective taking (correlations ranging 
from r = .23 to r = .38), complex reasoning (correlations 
ranging from r = .50 to r = .51), academic language (cor-
relations ranging from r = .67 to r = .68; LaRusso et al., 
2016), English language arts state test scores (correlations 
ranging from r = .52 to r = .68; Sabatini et al., 2014), and 

the Gates-MacGinitie Reading Test reading comprehension 
test (r = .80; Sabatini et al., 2020). For additional informa-
tion on the psychometric properties of GISA, see Sabatini 
et al. (2020).

Reading Strategies Assessment Tool. The RSAT (Magliano 
et al., 2011) is a computer-based assessment tool that utilizes 
think-aloud responses to evaluate the extent to which readers 
engage in three types of processes: paraphrasing, bridging, 
and elaboration. Within RSAT, participants read texts, pre-
sented one sentence at a time, on a computer screen. At tar-
get locations throughout the text, participants are asked to 
“think-aloud” by typing their thoughts into a textbox. The 
text is not visible at the time participants are asked to think-
aloud. The RSAT is not a time test and the version used in 
this study takes approximately 30 min to complete.

RSAT uses algorithms to score participants’ written 
responses (i.e., verbal protocols). Using keyword matching, 
RSAT assesses the extent to which content words (i.e., 
nouns, verbs, adjectives, and adverbs) from participants’ 
responses overlap with content words from the text. A para-
phrasing score is generated by comparing the number of 
content words from verbal protocols with content words 
found in the sentence read immediately prior to the think-
aloud prompt. A bridging score is generated by comparing 
the number of content words from verbal protocols with 
content words found in the prior text (but not in the sentence 
directly preceding the prompt). Last, an elaboration score is 
generated based on the number of content words from ver-
bal protocols that do not overlap with content words found 
anywhere in the text. Scores from each verbal protocol are 
aggregated across the text to produce an average score for 
each text. The RSAT scores have been shown to be reliable 
and valid (Magliano et al., 2011). For instance, there is evi-
dence that RSAT scores have good construct validity in that 
the correlation between RSAT scores and human judgments 
of these same processes is moderate to high (r = .75 for 
paraphrasing, r = .74 for bridging, r = .48 for elaboration; 
Magliano et al., 2011). RSAT scores are also correlated with 
other measures of comprehension, such as the ACT and the 
Gates-McGinitie Reading Test (rs ranging from .51 to .55; 
Magliano et al., 2011). Last, there is evidence suggesting 
that RSAT has good test–retest reliability, especially given 
the open-ended nature of the assessment (rs = .79 for bridg-
ing and elaboration scores; Magliano et al., 2011).

In the present study, participants read and produced con-
structed response to two texts, one history text (“Louis XVI 
and the French Revolution,” 19 sentences) and one science 
text (“The Power of Erosion,” 22 sentences). The texts were 
presented in a random order. Think-aloud responses were 
produced at six locations in the history text and seven loca-
tions in the science text. Participants completed one com-
puter-guided practice text with two think-aloud prompts 
before beginning the assessment. If participants produced 
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responses that were too short (less than five words), the fol-
lowing prompt was given: “We are interested in your 
thoughts about the texts. In your responses to the prompts, 
please tell us more about your understanding of what you 
are reading.” Participants were then asked to write a longer 
response. Upon completing the practice text, participants 
read the two experimental texts.

Procedure

This study was conducted at two locations over the course 
of 3 years. The study consisted of two sessions. Session 1 
was primarily completed in a computer lab with trained 
study administrators. Some participants completed Session 
1 during class time while others completed it outside of 
class time. Session 2 was completed outside of class time by 
all participants. Session 2 was either administered by trained 
study administrators in small-group sessions or self-admin-
istered, depending on the year and location. Measures were 

accessed through weblinks and instructions for each mea-
sure were provided on the websites.

In Session 1, participants completed SARA followed by 
RSAT. This session took between 60 and 90 min to complete. 
In Session 2, participants completed the GISA, a demographic 
questionnaire, and other self-report assessments of metacog-
nition and motivation that were not utilized in the present 
study. Session 2 took between 60 and 90 min to complete. The 
demographic survey was given last at the end of Session 2.

Data Accessibility

The data and R scripts for this study can be found on Open 
Science Framework (https://osf.io/5pgrc/).

Results

Students’ performance on measures is summarized in Table 1. 
Bivariate correlations among measures are reported in Table 2.

Table 1. Performance by Study Participants on Measures for Determining Thresholds.

Measure

Full sample (N = 402) DL students (n = 244) Non-DL students (n = 158)
Effect size: 
Hedges’s gM SD Range M SD Range M SD Range

GISA 16.60 5.49 2.00–27.00 14.7 5.18 2.00–27.00 19.53 4.61 6.00–27.00 −0.97
SARA Reading 
Comprehension

11.99 4.62 1.00–19.00 10.55 4.61 1.00–19.00 14.22 3.68 3.00–19.00 −0.86

SARA Decoding/Word 
Recognition

38.59 9.09 9.00–52.00 36.12 9.31 9.00–52.00 42.40 7.25 16.00–52.00 −0.73

SARA Vocabulary 27.09 5.94 6.00–35.00 25.24 6.16 6.00–35.00 29.94 4.21 16.00–35.00 −0.86
SARA Morphology 28.81 7.63 4.00–37.00 26.91 7.98 4.00–37.00 31.75 5.97 6.00–37.00 −0.67
SARA Sentence Processing 19.8 4.96 4.00–25.00 18.6 5.24 4.00–25.00 21.65 3.82 6.00–25.00 −0.64
RSAT Bridging 1.57 0.97 0.00–7.08 1.49 0.92 0.00–7.08 1.69 1.04 0.08–6.92 −0.20
RSAT Elaboration 2.92 1.50 0.00–9.00 2.80 1.54 0.00–9.00 3.09 1.44 0.69–7.69 −0.19
RSAT Paraphrasing 1.14 0.64 0.00–4.15 1.08 0.57 0.00–3.00 1.25 0.72 0.00–4.15 −0.27

Note. DL = developmental literacy; GISA = Global Integrated Scenario-Based Assessment; SARA = Study Aid and Reading Assessment; RSAT = 
Reading Strategies Assessment Tool.

Table 2. Bivariate Correlations Among Measures Used for Determining Thresholds.

Measure 1 2 3 4 5 6 7 8

1. GISA —  
2. SARA Reading Comprehension .64*** —  
3. SARA Decoding/Word Recognition .54*** .56*** —  
4. SARA Vocabulary .64*** .67*** .71*** —  
5. SARA Morphology .52*** .62*** .67*** .75*** —  
6. SARA Sentence Processing .57*** .68*** .58*** .64*** .75*** —  
7. RSAT Paraphrasing .20*** .26*** .31*** .29*** .22*** .23*** —  
8. RSAT Bridging .21*** .30*** .23*** .27*** .21*** .18*** .68*** —
9. RSAT Elaboration .28*** .31*** .26*** .30*** .24*** .19*** .05 .30***

Note. GISA = Global Integrated Scenario-Based Assessment; SARA = Study Aid and Reading Assessment; RSAT = Reading Strategies Assessment 
Tool.
***p < .001.

https://osf.io/5pgrc/
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Research Question 1

This question pertained to the prevalence of inadequate 
word, sentence, and discourse skills among college students 
and identified by the presence of thresholds in foundational 
skills (RQ1a) and whether these varied as a function of com-
prehension assessment (RQ1b). In line with the approach by 
Wang, Sabatini, O’Reilly, and Weeks (2019), we used bro-
ken-line regression to explore thresholds in foundational 
skills. Broken-line regression analyses were conducted 
using the lm.br package (Adams, 2017) in the R statistical 
environment (R Core Team, 2020). Instead of estimating one 
slope as in ordinary least squares regression, broken-line 
regression estimates two slopes and a change point that con-
nects the two slopes. Least squares regression can be under-
stood as a special case of broken-line regression: When the 
two slopes estimated in broken-line regression are the same, 
results of broken-line regression are the same as least square 
regression. The significance test of a potential broken-line 
relation utilizes likelihood ratio to examine whether the bro-
ken-line relation (i.e., two separate slopes) fits the empirical 
data better than the ordinary least squares regression (i.e., 
one single slope). Furthermore, broken-line regression iden-
tifies a threshold point that separates the two slopes by maxi-
mizing the model fit to the empirical data.

Separate models were estimated for each bivariate rela-
tionship between a foundational skill (decoding/word rec-
ognition, vocabulary, morphology, or sentence processing) 
and an academic literacy task (SARA-RC or GISA). In each 
model, the academic literacy task was the dependent vari-
able and the foundational skill was the sole independent 
variable. In addition, a separate model was estimated to 
explore a threshold in SARA-RC with respect to GISA 
performance.

Altogether, nine broken-line regression models were esti-
mated and six significant thresholds were identified. These 
results are summarized in Table 3. For academic literacy as 
measured by SARA-RC, there were significant thresholds in 
decoding/word recognition (p = .016), morphology (p = 
.004), and sentence processing (p < .001). For academic lit-
eracy measured by GISA, there were significant thresholds in 
vocabulary (p < .001), sentence processing (p = .001), and 
SARA-RC performance (p = .027). In all six cases, the major-
ity of students (>87%) performed above the threshold.

Research Question 2

This question pertained to determining the proportion of stu-
dents assigned to a developmental literacy program that fall 
below the thresholds in foundational skills. The distribution 
of developmental students above and below each significant 
threshold is reported in Table 3. Participants below the 
thresholds were also disproportionately students who were 
enrolled in developmental literacy programs. Approximately 
85% to 95% of the participants who fell below the thresh-
olds were developmental students, as compared with 57% to 
60% of the participants above the thresholds designated as 
developmental students. For performance on SARA-RC, 
chi-square tests of independence confirmed that develop-
mental students were overrepresented below the decoding/
word recognition threshold, χ2(1) = 4.34, p = .037; the mor-
phology threshold, χ2(1) = 8.33, p = .004; and the sentence 
processing threshold, χ2(1) = 14.14, p < .001. Similarly, for 
performance on GISA, chi-square tests of independence 
confirmed that developmental students were overrepre-
sented below the vocabulary threshold, χ2(1) = 15.17, p < 
.001; the sentence processing threshold, χ2(1) = 14.14, p < 
.001; and the SARA-RC threshold, χ2(1) = 8.25, p = .004.

Table 3. Thresholds for Performance on Reading Comprehension Assessments.

Reading 
comprehension 
assessment Skill

Threshold 
cutoff score

Threshold 
p-value

Above threshold Below threshold

n
% DL 

students
% non-DL 
students n

% DL 
students

% non-DL 
students

SARA-RC Decoding/word 
recognition

20.00 .016 384 60 40 13 92 8

SARA-RC Vocabulary 14.00 .076  
SARA-RC Morphology 14.20 .004 368 58 42 34 85 15
SARA-RC Sentence processing 12.26 .001 352 57 43 50 86 14
GISA Decoding/word 

recognition
19.00 .056  

GISA Vocabulary 17.24 .001 369 58 42 33 94 8
GISA Morphology 13.00 .079  
GISA Sentence processing 12.93 .001 352 57 43 50 86 14
GISA SARA-RC 3.89 .027 383 59 41 19 95 5

Note. For the threshold in decoding/word recognition, five students were not included in the above-threshold and below-threshold groups because 
their decoding/word recognition score was exactly the same as the cutoff score. DL = developmental literacy; SARA-RC = Study Aid and Reading 
Assessment–Reading Comprehension subtest; GISA = Global Integrated Scenario-Based Assessment.
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Research Question 3

This question pertained to assessing whether comprehen-
sion strategies (paraphrasing, bridging, elaboration) were 
different for students below the thresholds compared with 
students above the thresholds. Performance on measures of 
comprehension strategies above and below each threshold 
is reported in Table 4. We used logistic regression to explore 
the relationships between thresholds and comprehension 
strategies. For each threshold, a logistic regression model 
was estimated, with RSAT Paraphrasing, Bridging, and 
Elaboration as the independent variables in each model. 
The dependent variable for each model indicated whether a 
student was above or below a threshold; this was a dichoto-
mous variable with possible values of 0 (below threshold) 
and 1 (above threshold).

The logistic regression results are summarized in Table 5. 
For the decoding/word recognition threshold for SARA-RC 
performance, the model explained approximately 14% of 
the variance (Nagelkerke R2) and correctly classified 97.2% 
of cases, χ2(3) = 12.97, p = .005. All three comprehension 
strategies emerged as significant predictors but exhibited 
different relationships with the threshold outcome. Higher 
scores on paraphrasing and elaboration were associated with 
a greater likelihood of being above the threshold, whereas 
higher scores on bridging were associated with a lower like-
lihood of being above the threshold. This beta weight should 
be interpreted with caution as bridging scores were highly 
and positively correlated with paraphrasing scores (r = .68), 
and its direction could be the result of a suppression effect. 
For the morphology threshold for SARA-RC performance, 
the logistic regression model explained approximately 9% 
of the variance (Nagelkerke R2) and correctly classified 
91.7% of cases, χ2(3) = 15.72, p = .001. Significant predic-
tors were limited to paraphrasing and elaboration, with 
higher scores associated with a greater likelihood of being 
above the threshold. For the sentence processing threshold 

for SARA-RC performance, the logistic regression model 
explained approximately 9% of the variance (Nagelkerke 
R2) and correctly classified 87.7% of cases, χ2(3) = 19.76, p 
< .001. Similar to the results for the morphology threshold, 
the significant predictors were limited to paraphrasing and 
elaboration, with higher scores associated with a greater 
likelihood of being above the threshold. For the vocabulary 
threshold for GISA performance, the logistic regression 
model explained approximately 15% of the variance 
(Nagelkerke R2) and correctly classified 92.0% of cases, 
χ2(3) = 27.32, p < .001. Similar to the results for the mor-
phology threshold, the significant predictors were limited to 
paraphrasing and elaboration, with higher scores associated 
with a greater likelihood of being above the threshold. All 
three comprehension strategies emerged as significant pre-
dictors but exhibited different relationships with the thresh-
old outcome. Higher scores on paraphrasing and elaboration 
were associated with a greater likelihood of being above the 
threshold, whereas higher scores on bridging were associ-
ated with a lower likelihood of being above the threshold. 
For the sentence processing threshold for GISA perfor-
mance, the logistic regression model explained approxi-
mately 9% of the variance (Nagelkerke R2) and correctly 
classified 87.7% of cases, χ2(3) = 19.76, p < .001. 
Significant predictors were limited to paraphrasing and elab-
oration, with higher scores associated with a greater likeli-
hood of being above the threshold. These results were 
identical to those reported for the sentence processing 
threshold for SARA-RC performance because the cutoff 
scores for the two thresholds were extremely close (see 
Table 3). For the SARA-RC threshold for GISA perfor-
mance, the logistic regression model explained approxi-
mately 12% of the variance (Nagelkerke R2) and correctly 
classified 95.2% of cases, χ2(3) = 15.42, p = .001. 
Paraphrasing was the sole significant predictor, with higher 
scores associated with a greater likelihood of being above 
the threshold.

Table 4. RSAT Performance Above and Below Thresholds.

Threshold RSAT paraphrasing RSAT bridging RSAT elaboration

Reading 
comprehension 
assessment Skill

Above 
threshold
M (SD)

Below 
threshold
M (SD)

Above 
threshold
M (SD)

Below 
threshold
M (SD)

Above 
threshold
M (SD)

Below 
threshold
M (SD)

SARA-RC Decoding/word 
recognition

1.16 (0.64) 0.92 (0.44) 1.57 (0.94) 1.74 (1.79) 2.96 (1.51) 1.96 (1.29)

SARA-RC Morphology 1.17 (0.65) 0.83 (0.43) 1.60 (0.99) 1.21 (0.69) 2.97 (1.52) 2.33 (1.19)
SARA-RC Sentence processing 1.17 (0.65) 0.92 (0.46) 1.61 (0.99) 1.34 (0.80) 3.01 (1.52) 2.28 (1.26)
GISA Vocabulary 1.17 (0.65) 0.87 (0.42) 1.58 (0.94) 1.49 (1.24) 2.99 (1.50) 2.09 (1.26)
GISA Sentence processing 1.17 (0.65) 0.92 (0.46) 1.61 (0.99) 1.34 (0.80) 3.01 (1.52) 2.28 (1.26)
GISA SARA-RC 1.16 (0.64) 0.73 (0.42) 1.60 (0.98) 1.04 (0.68) 2.95 (1.51) 2.19 (1.26)

Note. RSAT = Reading Strategies Assessment Tool; SARA-RC = Study Aid and Reading Assessment–Reading Comprehension subtest; GISA = Global 
Integrated Scenario-Based Assessment.
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Informed by the logistic regression results, we exam-
ined the correlations between comprehension strategies 
and academic literacy. The RSAT Paraphrasing, Bridging, 
and Elaboration scores exhibited weak to moderate cor-
relations with SARA-RC and GISA, with coefficients 
ranging from .20 to .31 (see Table 2). We recomputed 
these correlations after excluding students with inade-
quate foundational skills (i.e., students who scored below 
at least one of the six significant thresholds; n = 73). 
After this procedure, performance on SARA-RC was 
correlated with RSAT Paraphrasing at r = .20, RSAT 
Bridging at r = .35, and RSAT Elaboration at r = .26. 
Performance on GISA was correlated with RSAT 
Paraphrasing at r = .14, RSAT Bridging at r = .23, and 
RSAT Elaboration at r = .24. A comparison of these 
coefficients with those reported in Table 2 suggests  
that the exclusion of below-threshold students does not 
dramatically alter the magnitude of the associations 
between academic literacy and comprehension strate-
gies. However, it is worth noting that the correlations 
involving bridging slightly increased in magnitude and 
those involving paraphrasing and elaboration slightly 
decreased in magnitude.

Discussion

This study was motivated by research suggesting that many 
students come to college with inadequate reading skills 
(NAEP, 2015; Perin, 2020), with some proportion of stu-
dents lacking proficiencies in the foundational skills that 
support reading (Ari, 2016). In addition, research questions 
were motivated by the RSF (Perfetti & Stafura, 2014) and 
recent research that suggests inadequate foundational skills 
can be revealed by a threshold relationship to reading com-
prehension (Wang, Sabatini, & O’Reilly, 2019; Wang, 
Sabatini, O’Reilly, & Weeks, 2019).

Major Findings

Three sets of research questions were addressed. The RQ1 
pertained to the presence of thresholds at word, sentence, 
and discourse levels of processing for the two literacy tasks 
(RQ1a) and whether they differed as a function of the com-
prehension assessments (RQ1b). For the SARA-RC test 
(close comprehension), we found significant thresholds in 
decoding/word recognition, morphological knowledge, 
and sentence processing. The decoding/word recognition 

Table 5. Logistic Regression for Thresholds.

Predictor B SE Wald’s χ2 p Odds ratio 95% CI

Decoding/word recognition threshold for SARA-RC (Nagelkerke R2 = .136)
 RSAT Paraphrasing 1.46 0.70 4.36 .037 4.31 [1.09, 16.98]
 RSAT Bridging −0.74 0.35 4.35 .037 0.48 [0.24, 0.96]
 RSAT Elaboration 0.65 0.27 5.60 .018 1.91 [1.12, 3.27]
Morphology threshold for SARA-RC (Nagelkerke R2 = .089)
 RSAT Paraphrasing 1.08 0.45 5.80 .016 2.95 [1.22, 7.12]
 RSAT Bridging −0.06 0.29 0.05 .825 0.94 [0.53, 1.66]
 RSAT Elaboration 0.34 0.16 4.70 .030 1.41 [1.03, 1.91]
Sentence processing threshold for SARA-RC (Nagelkerke R2 = .092)
 RSAT Paraphrasing 0.92 0.36 6.65 .010 2.51 [1.25, 5.05]
 RSAT Bridging −0.21 0.22 0.91 .340 0.81 [0.52, 1.25]
 RSAT Elaboration 0.43 0.13 10.15 .001 1.53 [1.18, 2.00]
Vocabulary threshold for GISA (Nagelkerke R2 = .152)
 RSAT Paraphrasing 1.57 0.47 11.26 .001 4.82 [1.92, 12.09]
 RSAT Bridging −0.71 0.29 5.92 .015 0.49 [0.28, 0.87]
 RSAT Elaboration 0.62 0.18 12.25 <.001 1.87 [1.32, 2.65]
Sentence processing threshold for GISA (Nagelkerke R2 = .092)
 RSAT Paraphrasing 0.92 0.36 6.65 .010 2.51 [1.25, 5.05]
 RSAT Bridging −0.21 0.22 0.91 .340 0.81 [0.52, 1.25]
 RSAT Elaboration 0.43 0.13 10.15 .001 1.53 [1.18, 2.00]
SARA-RC threshold for GISA (Nagelkerke R2 = .119)
 RSAT Paraphrasing 1.31 0.62 4.42 .036 3.70 [1.09, 12.51]
 RSAT Bridging 0.13 0.45 0.09 .766 1.14 [0.47, 2.77]
 RSAT Elaboration 0.40 0.22 3.27 .070 1.49 [0.97, 2.29]

Note. SARA-RC = Study Aid and Reading Assessment–Reading Comprehension subtest; RSAT = Reading Strategies Assessment Tool; GISA = Global 
Integrated Scenario-Based Assessment.
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threshold is a direct replication of the study by Wang, 
Sabatini, O’Reilly, and Weeks (2019), who used an adoles-
cent sample, suggesting that foundational reading skill 
problems may even persist into college. For the GISA com-
prehension test (complex comprehension), we found 
thresholds in vocabulary, sentence processing, and 
SARA-RC. Although the percentage of college students 
below these thresholds appears to be small (i.e., <13%), 
the effect is robust across foundational skills and compre-
hension tasks. Poor foundational reading skills are still a 
limiting factor for some college students’ reading compre-
hension (RQ1a). These results clearly illustrate the impor-
tance of proficiency in processing at the word, sentence, 
and discourse (the only evidence at this level pertains to 
GISA) levels of language in college literacy tasks (Ari, 
2016; Feller et al., 2020). The results are consistent with 
the assumption of the RSF that proficiencies in founda-
tional skills of reading have important implications on dis-
course comprehension outcomes (Perfetti & Stafura, 2014).

Given that the bivariate correlations between founda-
tional skills and performance on the two literacy assess-
ments are comparable, we are hesitant to overinterpret the 
differences in the thresholds found at the word level across 
them (RQ1b). Nonetheless, it is worth considering those 
thresholds in terms of differences between the comprehen-
sion assessments and the literacy skills they are intended to 
assess. As we have discussed, SARA-RC is intended to 
measure proficiency in the close comprehension of a text, 
which involves accurately representing the content con-
veyed in the text and generating inferences that are impor-
tant for comprehending the texts (e.g., drawing bridging 
inferences across sentences). The decoding/word recogni-
tion and morphological subscales reflect the basic processes 
that enable one to accurately read words that comprise texts 
and are critical for close comprehension (Feller et al., 2020; 
Magliano et al., 2020; Martino & Hoffman, 2002; Perfetti, 
2007). In contrast, GISA is intended to reflect an authentic 
academic task that requires complex reasoning and prob-
lem-solving, and these extratextual processes and infer-
ences rely relatively heavily on prior knowledge (O’Reilly 
et al., 2019; OECD, 2012). Vocabulary knowledge reflects 
the intersection between word and world knowledge 
(Perfetti, 2007; Perfetti & Stafura, 2014). GISA covers top-
ics that may require relatively more prior knowledge to be 
successful and this may be one reason why there is a thresh-
old in vocabulary knowledge. For instance, O’Reilly et al. 
(2019) found that success on the GISA was dependent upon 
the level of student’s background knowledge. In particular, 
they found evidence of a knowledge threshold for GISA 
when using a measure of topical vocabulary as a part of the 
background knowledge test. By extension, it is possible that 
the vocabulary threshold in this study is related to, or is a 
proxy for, the general level of student academic knowledge. 
The fact that there is a threshold on the GISA for close 

comprehension makes sense, as the ability to problem-solve 
is dependent upon one’s ability to first understand the gist 
before the information can be applied. While the results 
regarding the thresholds at the various levels are intriguing, 
they should be replicated.

RQ2 pertained to determining whether participants 
falling below the thresholds were disproportionately 
developmental students. There were indeed disproportion-
ately more students assigned to developmental literacy 
programs that fell below the thresholds for both assess-
ments. At one level, this is not surprising given that we 
found evidence of thresholds. Students were placed in 
these programs based on performance on standardized 
assessments of reading proficiency (e.g., Accuplacer). 
However, these results raise an important question as to 
why these students fall below these thresholds. The data 
available do not afford a definitive answer to this question. 
It is possible that (a) college students who fall below these 
thresholds have diagnosed or undiagnosed reading and 
learning disabilities (Deacon et al., 2012; Joshi & Bouck, 
2017; Metsala et al., 2019) and (b) helping these students 
become successful in college would require developing 
compensatory mechanisms to overcome those disabilities 
(Taymans, 2009). It is also possible that these students 
have not developed effective decoding practices in their 
daily reading activities. For example, Wang, Sabatini, and 
O’Reilly (2019) found that poor decoders (i.e., below the 
decoding threshold) from Grades 6 through 8 tended to 
spend significantly less time trying to decode words that 
were unfamiliar to them, and the time spent decoding 
unfamiliar words predicted decoding growth in the subse-
quent years. It is possible that poor decoders in college 
also engage in less effective decoding practices, and if so, 
some decoding intervention aimed at changing their 
decoding habits might be helpful.

College students with inadequate foundational skills rep-
resent the higher end of a continuum of struggling adult 
readers, a population that includes approximately 19% of 
adults in the United States (NCES, 2019) and demonstrates 
deficits in word-level and/or higher-level competencies 
(Talwar et al., 2020). These basic literacy needs are typi-
cally addressed in adult education programs, which are 
unfortunately affected by low funding, a lack of evidence-
based practices, and insufficient student progress (National 
Research Council, 2012). Even those adult education stu-
dents who achieve high school equivalency are not neces-
sarily prepared for postsecondary studies (Perin, 2020) and 
may exhibit skill levels similar to those of below-threshold 
students in the current sample.

RQ3 addressed assessing whether participants who fell 
below the thresholds had lower strategy scores. We found 
evidence that falling below some of the thresholds had 
implications for the propensity to engage in the comprehen-
sion strategies of paraphrasing, bridging, and elaborating. 



Magliano et al. 53

Again, however, we are cautious about overinterpreting 
these findings. Importantly, paraphrasing, bridging, and 
elaboration are associated the strategy self-explaining texts 
during reading (McNamara, 2004), which both naturally 
occur during reading (Chi et al., 1998) and can be trained 
(McNamara et al., 2004). Moreover, bridging and elabora-
tion are assumed to be important for comprehension across 
multiple theories of text comprehension (McNamara & 
Magliano, 2009). The positive coefficients for paraphrasing 
and elaboration suggest that falling above the threshold led 
to an increase in these processes, whereas the negative coef-
ficients associated with bridging inferences suggest that 
falling below the threshold led to a decrease in bridging 
inferences. Paraphrasing and elaboration require deliberate 
processes (Magliano et al., 1999), and it is likely that col-
lege students need to be proficient readers to devote 
resources to them. The finding of negative coefficients with 
respect to bridging inferences is consistent with an assump-
tion of the RSF that bridging processes are heavily sup-
ported by foundational skills, in particular those operating 
at the word level (Perfetti & Stafura, 2014).

Implications for Practice, Research, and Theory

The results of this study are consistent with prior research 
indicating that a subset of developmental students does not 
have sufficient foundational reading skills upon entering 
college (Ari, 2016; Halldórsdóttir et al., 2016). It is no won-
der that postsecondary institutions have spent an enormous 
amount of money to support students who struggle as read-
ers (e.g., Crisp & Delgado, 2014). Many of the extant devel-
opmental programs have not been broadly successful in 
helping students progress into credit-bearing courses or 
increasing retention or graduation rates (Bailey, 2009; 
Jaggars & Stacey, 2014). On the contrary, advocates of 
these programs argue for their necessity and the need for 
continued research (Boylan & Trawick, 2015). The results 
of this study indicate the need for more research on how to 
support underprepared college students who are below the 
threshold in some foundational skills to develop the higher-
level skills that are necessary to complete the literacy tasks 
required in college courses.

Some struggling college readers may have diagnosed 
(and underreported) or undiagnosed reading and learning 
disabilities, as do many students who have challenges with 
foundational skills (Chevalier et al., 2017; Sparks & Lovett, 
2009; Swanson & Hsieh, 2009). Because reporting of dis-
abilities is optional for adults attending college, it is diffi-
cult to accurately assess the extent that college students or 
participants in this sample have learning or reading disor-
ders. However, it is quite possible that many of the partici-
pants who fell below the thresholds have systemic reading 
disabilities. This study underscores the importance of 

supporting students with reading disabilities, as it is very 
likely that many may fall below the threshold on founda-
tional skills, which will have negative implications for the 
extent that they engage in the higher-order literacy pro-
cesses and strategies that are essential for the range of lit-
eracy tasks they will encounter in college.

This study was conducted in 4- and 2-year open-access 
institutions. The sample sizes at each location do not afford 
an exploration of whether the presence and cutoff points for 
thresholds are different across institutions. However, it is 
important to explore the extent that the thresholds are stable 
across institutions, given there are considerable differences 
in the admission criteria for 4- and 2-year institutions. It is 
likely the case that institutions need to tailor their support 
for the literacy needs of first-year students. Current trends 
in student support involve allowing students to take credit-
bearing courses and to provide support concurrently. The 
present study does not yield insights into the nature of that 
support. Instead, it indicates that there are likely students 
below thresholds in some of the foundational skills of read-
ing and that this has implications on the inference processes 
that support comprehension. More research is needed to 
devise ways to support low-skilled college readers and we 
suspect that personalized, technology-based support will be 
part of a strategy to help these students be successful (e.g., 
Graesser et al., 2020).

Finally, the current study illustrated the utility of the RSF 
as a theoretical framework for guiding research on strug-
gling college readers. It is important to note that the RSF is 
not a formal theory and was proposed to help motivate 
research questions regarding the relationships between the 
component skills of reading (Perfetti & Stafura, 2014). 
Perfetti and Stafura argued that there are “pressure points” 
in some of these systems such that the quality of the output 
of earlier processes affects the quality of later processes, 
which is consistent with the existence of thresholds. Finding 
ways to support students who fall below these thresholds is 
no simple task, but demonstrating their presence is the first 
step in the process.

Limitations

There are several limitations of the present study that must 
be acknowledged. First, the sample is relatively small for 
studies of this nature. As such, this certainly has implica-
tions for the extent that the results can be generalized 
beyond this sample. The current study illustrates the need to 
conduct future studies with a large sample that affords 
exploring the extent that these thresholds are stable or dif-
ferent across 2- and 4-year institutions, as well as institu-
tions that service students in a variety of socioeconomic 
contexts. Second, and related, given the study’s exploratory 
nature, we chose not to correct for alpha for multiple 
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comparisons (albeit four of the thresholds had an α less than 
.005). Third, a decision was made in this study exploring 
thresholds to restrict the sample to native English speakers. 
However, future studies should include a more diverse sam-
ple of students, such as second-language learners. Many 
community college districts provide postsecondary educa-
tional opportunities to a relatively high proportion of stu-
dents who are English language learners but who also vary 
in proficiency in English (Bergey et al., 2018). As such, it is 
important to understand the nature of thresholds in postsec-
ondary English language learners. In addition, while the 
present study focused on foundational skills of reading, 
there are other factors, such as working memory and prior 
knowledge, that could be explored. In fact, O’Reilly et al. 
(2019) found evidence of thresholds in prior knowledge on 
performance on scenario-based assessment in high school 
students and the existence of such thresholds likely persists 
into college.

It is important to acknowledge some limitations of RSAT. 
Although RSAT allows the use of verbal protocols at a scale 
that would be challenging when relying on hand coding to 
identify comprehension processes, the algorithms are imper-
fect. They give a proxy of the propensity to engage in bridg-
ing and elaborative processes, but not directly the quality of 
those processes. Moreover, the measure of elaborative infer-
ences is considerably worse than bridging inferences. The 
computer-based detection of elaborative inferences is a chal-
lenge, in part given their idiosyncratic nature (Millis et al., 
2007). Nonetheless, RSAT has been shown to be predictive 
of a variety of comprehension outcomes (Magliano et al., 
2011, 2020) and successfully used to show differences in 
development and nondevelopmental readers that were con-
firmed with hand coding (Feller et al., 2020). All this said, 
more research is needed to improve the classification algo-
rithms of RSAT.

Conclusion

This study represents a first step in a larger research agenda 
to help uncover reasons why some college students may 
struggle with the literacy demands of their coursework. This 
study adds to the literature by demonstrating that there may 
be thresholds in foundational reading skills that can limit 
adults’ comprehension on both close and applied literacy 
tasks (e.g., Wang, Sabatini, O’Reilly, & Weeks, 2019). 
Although the incidence of falling below these thresholds 
was related to enrollment in developmental literacy pro-
grams, students’ use of key reading strategies also plays a 
role. While we cannot point directly to the presence or prev-
alence of specific learning or reading disabilities in this sam-
ple, national statistics warrant further exploration of whether 
and how much of this population may face specific reading/
learning challenges beyond a history of inadequate  
reading instructional experiences. With a more complete 

understanding of the causes of comprehension failure, 
instructors are in a better position to address student weak-
nesses with appropriate interventions. In addition, we 
believe that the next step in this research is to (a) replicate 
this study on a larger scale and across multiple institutions 
and (b) assess the longitudinal implications of falling above 
and below the thresholds over the early college years with 
respect to college performance and retention. Such research 
should consider assessing growth in foundational skills and 
strategy use, as well as other factors, such as motivation to 
persist in courses. A study of this nature will provide insights 
into how to best support readers who vary in skills during 
their early college experience.
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