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Abstract
The purpose of this study was to investigate the academic responding of students at-risk for
reading difficulties in beginning reading instruction. Opportunities for kindergarten students at-
risk for reading difficulties to respond academically during teacher-facilitated reading instruction
in the general education classroom were examined in relation to student reading achievement as
well as social behaviors. Student academic responding during teacher-facilitated instruction
significantly predicted end of year reading achievement. Teacher perceptions of students’ social
skills (positive correlation) and problem behaviors (negative correlation) were significantly
correlated with academic responding. When academic responding and teacher perceptions of
social behaviors were examined together, only teacher perceptions of academic competence and
problem behaviors predicted spring outcomes.

The beginning reading stage is perhaps the most pivotal point in a young child’s school
career. During the earliest grades, students build the foundation for reading and establish
learning trajectories that are remarkably stable throughout schooling (Fletcher & Foorman,
1994; Juel, 1988; Roberts, Mohammed, & Vaughn, 2010). Once children fall behind in
reading, intensive reading interventions are often required (Allington & McGill-Franzen,
1989; Vaughn, Denton, & Fletcher, 2010). A large body of research regarding validated
early reading instructional practices is currently available, pointing to the need for student
mastery of the foundation skills, such as phonemic awareness, along with integration of text
fluency, vocabulary, and comprehension across a variety of texts (Adams, 1990; National
Early Literacy Panel, 2009; National Reading Panel, 2000; Snow, Burns, & Griffin, 1998).

In recent years, research and policy have directed resources towards enhancing these critical
areas of reading instruction in general education as one means to prevent reading difficulties
and better identify students who are in need of specialized, intensive intervention based on
their insufficient response to initial levels of evidence-based instruction (Fuchs & Fuchs,
1998; Gresham, 2002; Individuals with Disabilities Education Act, Part B, 2004). These
response to intervention (RTI) models and policies are based on knowledge that increasing
the effectiveness of general education instruction, particularly in the early grades and in the
area of reading, can lead to improved achievement for students at-risk for reading
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difficulties (Al Otaiba et al., 2008; Juel & Minden-Cupp, 2000; Pressley et al., 2001). In the
early elementary grades, RTI models have often consisted of three tiers of instruction
(Gersten et al., 2008), with high quality, core classroom reading instruction identified as the
first tier for preventing future reading difficulties (Johnson, Mellard, Fuchs, & McKnight,
2006; Vaughn, Wanzek, & Fletcher, 2007). However, a review of the literature noted the
need for more research on differentiated instruction in Tier I classroom lessons related to
students’ reading levels (Gersten et al., 2008). In the present study, we observed children
identified as at-risk for reading difficulties during this Tier I, general education, reading
instruction. We focused on the opportunities for these students to practice or academically
respond to instruction during the teacher-facilitated instructional time.

Instructional Context
It is clear from the extensive research on reading instruction and intervention that a focus on
effective instruction in phonological awareness, phonics and word recognition, fluency, oral
language and vocabulary, and comprehension can positively affect student reading outcomes
even in the earliest grades (National Early Literacy Panel, 2009; National Reading Panel,
2000). In addition to this instructional content, instructional context may also be pertinent to
student achievement (Chatterji, 2006; Hughes, Luo, Kwok, & Loyd, 2008; Pianta, Belsky,
Vandergrift, Houts, & Morrison, 2008; Pianta & Stuhlman, 2004; Ponitz, Rimm-Kaufman,
Grimm, & Curby, 2009; Rimm-Kauffman, La Paro, Downer, & Pianta 2005). The relevance
of instructional context in relation to students’ academic growth is built on a systems theory
with the classroom setting seen as a dynamic, multidimensional system that regulates
student behavior and learning (Gump, 1969). Contextual variables such as student
engagement in relevant tasks, student interactions with the teacher, and student opportunities
to respond compose part of the classroom climate within which students learn content
(Curby, Rimm-Kaufman, & Ponitz,, 2009; Fish & Jain, 1989; Ponitz et al., 2009).

A large amount of research in classroom context comes from the effective teaching literature
and focuses on student engagement and its positive relationship to student outcomes
(Brophy, 1983; Guthrie & Wigfield, 2000; Stallings, Johnson, & Goodman, 1986). Student
engagement has been defined and studied in a variety of ways, with early research providing
evidence that specific engagement behaviors (e.g., volunteering, reading print) were
significantly related to student outcomes and often demonstrated stronger relationships, and
more concrete implications for intervention, than global indicators such as on task behavior
(Cobb, 1972). Notably, there is evidence that student opportunities to learn, actively engage
in instructional tasks, and apply newly learned skills in practice are relevant factors in
students’ learning (Berliner, 1988; Denham & Lieberman, 1980; Gettinger, 1985;
Greenwood, Delquadri, & Hall, 1989; Greenwood, Terry, Arreaga-Mayer, & Finney, 1992).
For students with academic or behavioral difficulties, increasing the number of opportunities
students have to respond can engage the student in the instruction, decrease off-task or
inappropriate behaviors, and, in turn, increase the students’ facility or mastery of the
material being taught (Bulgren & Carta, 1983; Cooper & Speece, 1990; Sutherland, Adler,
& Gunter, 2003; Sutherland & Wehby, 2001).

Greenwood, Horton, and Utley (2002) defined one aspect of student engagement as
academic responding and included a set of behaviors that comprised writing, participating in
instructional tasks, reading aloud, reading silently, talking about academics, and asking and
answering questions. Across the school day, student engagement in these academic
responding behaviors mediated the effects of instruction on students’ academic achievement
(reading, math, and language) in grades 1-3, accounting for 27% of the variance in student
outcomes (Greenwood, Terry, Marquis, & Walker, 1994). In addition, previous research
suggests that increases in these types of academic responding behaviors can lead to
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increased student academic outcomes even for students with academic or behavioral
difficulties (Greenwood, Delquadri, & Hall, 1984; Stichter, Lewis, Richter, Johnson, &
Bradley, 2006).

Academic Responding During Teacher-Facilitated Reading Instruction
For students with reading difficulties, explicit and systematic instruction provided prior to
independent practice is an important aspect of the teaching-learning process and results in
the highest student learning of new skills (Fletcher, Lyon, Fuchs, & Barnes, 2007; Rupley et
al., 2009; Swanson, Hoskyn, Lee, 1999). As part of this teacher-directed and facilitated
instruction, teacher-student interactions occurring through integration of frequent student
responses with opportunities for feedback can be a powerful means for teachers to monitor
students’ understanding of instruction, help students refine and master new skills, provide
support for students’ learning, and promote early engagement in reading (Curby et al., 2009;
Guthrie & Knowles, 2001; Hattie & Timperley, 2007; Paris & Carpenter, 2004; Pianta et al.,
2002; Vaughn et al., 2000). Early practice with the phonological structure of the English
language with application to print-related tasks such as decoding words is also vital to
successful early reading achievement (Hatcher, Hulme, & Ellis, 1994; National Early
Literacy Panel, 2009; Smolkowski & Gunn, 2011). Thus, during early reading instruction,
teachers play a significant role in providing opportunities for academic responding during
instruction, by regulating guided activities for students to practice and engage in the
instruction as well as apply their reading skills to print (Hoffman, 1991; Pressley, Rankin,
Yokoi, 1996). However, in a typical general education classroom, the teacher must distribute
these academic responding opportunities during instruction among many students of various
levels in order to skillfully meet student learning needs and facilitate mastery of the content.

Given the demands of the general education classroom coupled with the differentiated
learning needs of students with reading difficulties, we were interested in the distribution of
these academic responding opportunities for students at-risk for reading difficulties during
teacher-facilitated reading instruction in the general education classroom. Although little
research has examined the opportunities for individual student academic responding
specifically during teacher-facilitated instructional reading time for students with reading
difficulties at the beginning reading stage, Patrick, Mantzicopoulos, Samarapungavan, and
French (2008) found evidence that kindergarten students who struggled or who were less
motivated felt less support from teachers. Additionally, there are data to suggest there are
students who do not interact with the teacher at all during classroom instruction (Jones,
1990), as well as students who do not receive opportunities to apply reading skills to print
during instruction (Chard & Kame’enui, 2000; Kent, Wanzek, & Al Otaiba, 2012); though it
is not known whether these limited opportunities during instruction are significantly related
to student outcomes at the earliest grades.

Kindergarten Reading Instruction
Kindergarten often represents the first opportunity schools have to provide preventative
reading instruction for students to achieve and maintain adequate reading growth. The
importance of kindergarten reading instruction on the early literacy outcomes of students at-
risk for reading difficulties has been well-documented (Cavanaugh, Kim, Wanzek, &
Vaughn, 2004; National Early Literacy Panel, 2009; Vaughn et al., 2008). In particular,
code-focused instruction and practice with print are key elements of effective reading
instruction in today’s kindergarten classrooms, demonstrating positive relationships with
students’ literacy outcomes (Al Otaiba et al., 2008). Achievement in kindergarten has also
been shown to uniquely predict future reading outcomes (Al Otaiba et al., 2011;
McClelland, Acock, & Morrison, 2006). Thus, the ways in which teachers structure
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academic learning opportunities in the classroom may have a profound effect on student
learning even as early as kindergarten. Based on the previous research, it is clear that
effective general education instruction relates not only to the content of instruction but the
context of instruction. We were particularly interested in the context of reading instruction
in general education, specifically opportunities for academic responding during teacher-
facilitated instruction, for students at-risk for reading difficulties at the onset of formal
reading instruction, kindergarten.

Student Behavioral Characteristics
Even at the beginning reading stage, students at-risk for reading difficulties who
demonstrate cooperative or enthusiastic engagement in academics outperform students who
demonstrate resistive or disaffected engagement on reading tasks (Luo, Hughes, Liew, &
Kwok, 2009). A large body of research exists examining student behavioral characteristics
and their relationship to student learning outcomes (e.g., Benner, Nelson, Ralston, &
Mooney, 2010; Levy, & Chard, 2001; Ponitz, Rimm-Kaufman, Brock, & Nathanson, 2009;
Rice & Yen, 2010). Student behavior may partially regulate the classroom environment and
impact teachers’ responses in the teaching-learning paradigm. For example, Alexander,
Entwisle, and Dauber (1993) found that students’ adaptive behaviors in the classroom
environment related not only to their achievement but to teacher perceptions of academic
performance. Even as early as kindergarten, students who frequently display learning related
behavior problems tend to have lower initial levels of reading achievement and show slower
growth across the elementary years (Morgan et al., 2011; Rabiner, Coie, & the Conduct
Problems Prevention Research Group, 2000). Elementary teachers are unique in that they
often guide students in a variety of academic and nonacademic (e.g., recess) activities
throughout the day, allowing them to develop a broad knowledge of their students’ learning
and achievement. Teacher perceptions of student competence have a long history of
significant correlations with student achievement (Chard et al., 2008; Hoge & Coladarci,
1989). Thus, we posited that teacher perceptions of student social behaviors (academic
competence, social skills, and problem behaviors) may be related to the teacher’s regulation
of academic responding opportunities during instruction in the classroom as well as to end
of the year student outcomes.

Purpose
Given the shifts in policy and practice over the last decade to enhance general education
classroom reading instruction and prevent reading difficulties in the earliest grades, models
of literacy achievement that consider contextual factors for students at-risk for reading
difficulties in early general education reading instruction are important. In this study, we
sought to investigate the opportunities available for individual students at-risk for reading
difficulties to academically respond specifically during teacher-facilitated instruction in
general education classroom reading instruction. We examined the percent of total time
individual students were provided opportunities to academically respond, reading-related
responses and reading print responses, during teacher-facilitated reading instruction for two
observation periods (fall and spring) to estimate a latent factor of student academic
responding. We then sought to investigate (a) the relationship of student academic
responding and reading performance in the fall and spring, and (b) the relationship of
teacher perceptions of student social behaviors to student academic responding and student
reading performance.

We hypothesized that more opportunities for academic responding during teacher-facilitated
reading instruction for an individual student at-risk for reading difficulties would predict
higher reading outcomes at the end of the kindergarten year. However, we considered that a
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student’s initial levels of early literacy could dictate the opportunities for academic
responding provided by the teacher. Hence, teachers may allocate time differentially
depending on the needs students bring to the classroom. Finally, we hypothesized that
teacher perceptions of student social behaviors would relate to opportunities for academic
responding (higher academic competence, higher social skills, or lower problem behaviors
resulting in more opportunities for academic responding during instruction), and continue to
predict student reading achievement as in previous research.

This study extends the previous literature in three important ways: (a) examining academic
responding specifically during teacher-facilitated instructional time in general education
classroom (Tier I) reading instruction for students at-risk for reading difficulties; (b)
providing complete, individual data on opportunities for academic responding during
teacher-facilitated instruction through continuous coding of each individual student
experience; and (c) examining the relation of teacher perceptions of student social behaviors
with academic responding opportunities.

Method
Participants

The participants for this study were drawn from a larger study investigating approaches for
defining, classifying, and preventing learning disabilities in reading and related areas (Al
Otaiba et al., 2011). As part of this larger study, kindergarten students at-risk for reading
difficulties from 14 schools (41 classrooms) in one large urban district were identified in the
fall of kindergarten based on their rapid letter naming abilities. Chall (1967) identified letter
naming as a predictor of later reading development, and research continues to support this
position (Adams, 1990; Joshi & Aaron, 2000; O’Connor & Jenkins, 1999; Stage, Sheppard,
Davidson, & Browning, 2001). All students who scored at the risk level (less than eight
letters correct per minute) on the Dynamic Indicators of Basic Early Literacy Skills letter
naming fluency subtest (Good & Kaminski, 2002) were selected. One hundred nine
kindergarten students were identified as at-risk for reading difficulties in the fall of
kindergarten based on this criterion. Sixty-seven percent of the sample was Black, with 26%
Caucasian, and 7% other ethnicities (Hispanic, Asian, Multiracial, unknown). Eighty-one
percent of the students were enrolled in the free or reduced-price lunch programs. All
schools and classrooms provided full day kindergarten with an academic emphasis and
implemented either the Open Court Reading (Bereiter et al., 2002) or the Reading Mastery
Plus (Engelmann & Bruner, 2002) core reading curriculum in district-required daily, 90-
minute reading instructional blocks.

Measures
In addition to the letter naming screening measure, data from standardized measures of
student reading skill achievement (letter-word identification, word attack, and
comprehension) were collected at the beginning and end of the school year, and data on
teacher perceptions of student social behaviors (academic competence, social skills, and
problem behaviors) were collected in the fall after the first quarter report card period.
Observational data on students’ opportunities for academic responding during teacher-
facilitated instruction were collected in the fall and spring of the school year.

Dynamic Indicators of Basic Early Literacy Skills (DIBELS; Good & Kaminski,
2002) Letter Naming Fluency—The DIBELS targets early literacy skills and includes
subtests of letter recognition and tasks related to phonological awareness and the alphabetic
principle. The letter naming fluency (LNF) data from the beginning of kindergarten were
used for identifying students at-risk for reading difficulties (less than eight letters correct per

Wanzek et al. Page 5

Read Writ. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



minute). The LNF subtest is a brief, individually administered, standardized, timed
assessment. During LNF administration, students are asked to name as many letters as they
can in a minute when presented a page of random upper- and lowercase letters. The one-
month, alternate form reliability for LNF is reported as .88 in kindergarten (Good, Simmons,
& Kame’enui, 2001). The predictive validity of kindergarten LNF with first grade
Woodcock-Johnson Psycho-Educational Battery-Revised Reading Cluster standard score is .
65.

Woodcock-Johnson III Tests of Achievement (WJ-III; Woodcock, McGrew, &
Mather, 2001)—The WJ-III is a nationally standardized, individually administered battery
of achievement tests (McGrew & Woodcock, 2001). The beginning and end of the year
Letter Word Identification, Word Attack, and Passage Comprehension subtests were
obtained for the targeted students. Letter Word Identification assesses the ability to read real
words. Word Attack measures the ability to decode nonsense words of varying difficulty.
Passage Comprehension utilizes a cloze procedure to assess sentence level comprehension
by requiring the student to read a sentence or short passage and fill in missing words based
on the overall context. Median split-half reliabilities for the Letter Word Identification,
Word Attack, and Passage Comprehension subtests are reported as .94, .95, and .88
respectively.

Social Skills Rating Scale (SSRS; Gresham & Elliot, 1990)—The SSRS is an
instrument designed to assess a broad range of socially validated behaviors (academics,
social competence, and behavior) from a variety of perspectives. The teacher completed
version of the SSRS contains three scales of social behavior: Academic Competence (9
items), Social Skills (30 items constituting three subscales: cooperation, assertion, and self-
control), and Problem Behavior (18 items constituting three subscales: externalizing,
internalizing, and hyperactivity). Teachers rate each student on a 3-point scale of never,
sometimes, or very often. Internal consistency reliability estimates range from .82-.95 across
the three subtests. Test-retest correlations range from .84-.95. The Problem Behavior
subscale correlates .81 with the Child Behavior Checklist-Teacher Report Form (Achenbach
& Edelbrock, 1986). A negative correlation of −.68 is reported for the Social Skills subtest
and the Social Behavior Assessment Inventory (Stephens & Arnold, 1992).

Classroom Observations—Data on opportunities for academic responding during
teacher-facilitated reading instruction were collected from existing videotapes of the
targeted students during their core reading instruction block at two time points (November
and April). Each student was individually videotaped within the classroom with multiple
cameras. Academic responses were responses to academic situations, commands, and
instructions (Greenwood et al., 2002). Academic responses were only recorded during
teacher-directed or facilitated instruction (modeling, guided practice, group or independent
work with teacher assistance, etc.). Responses related to independent practice (e.g.,
completing a worksheet) without teacher assistance were not coded. Two sub-areas of
academic responding during teacher-facilitated instruction were coded: (a) reading-related
response, and (b) reading print responses. Reading-related academic responding was defined
as the student responding to a reading-related question, request, or command from the
teacher or instructor (e.g., answering a question, selecting a picture to match the word
named by the teacher, segmenting the phonemes in an orally presented word after receiving
feedback from the teacher, etc.). Responding to nonacademic requests such as behavioral
cues, or classroom routine directions were not coded as academic responding. The total
amount of time the student was engaged in reading-related academic responding during the
teacher-facilitated reading instruction was recorded in the system. Reading print academic
responding was defined as the target student orally reading print. Observers also coded the
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type of print being read including sounds or word parts, words, or sentences. The total
amount of time the student was academically responding by reading print during the teacher-
facilitated reading instruction was recorded in the system. Each observational category
included exhaustive codes to allow for continuous coding throughout the reading
instructional block and to capture all academic responding instances for each individual
student.

Observer Training—Three observers were trained on the indicators for each code. The
training consisted of four parts: (a) instruction on the meaning of each code and indicator
with several examples provided, (b) modeling by the trainer (first author) of the coding
process with a short segment of video (10-15 minutes) while thinking aloud about the
coding categories, (c) practice coding using videotapes of kindergarten instruction from a
previous study with discussion, and (d) a videotape reliability test with the first author.
Interrater reliability averaged 99.2% for reading-related academic responding and 99.97%
for reading print academic responding across the three coders (agreements divided by
agreements plus disagreements). Cohen’s kappa coefficients were also calculated and ranged
from .94-1.0. To further ensure continued reliability of coding observations, 20% of the
videotaped instructional periods were coded by two observers.

Procedures
Students who met selection criteria were observed twice during the school year. Using
multiple cameras, each student in the sample was videotaped by trained graduate students
during the reading instructional block in the fall and the spring. Each videotape consisted of
a complete reading instructional period for the students’ classroom (MLength = 91 minutes,
SD = 11.6). To capture opportunities for academic responding for individual students at-risk
for reading difficulties, the amount of time each targeted student was academically
responding, reading-related responses and reading print responses, was coded. Noldus
software (Noldus, 2001) was custom-designed and utilized to view videotapes and code the
academic responding for the targeted students. The Noldus software specifically tracks the
time between the start and end of each coded segment in seconds, allowing for total time in
the activity to be calculated. The software allows for observers to start and stop the
videotape at any point, review any section of a given videotape, and change to a different
videotape of the same instructional period from a different camera angle.

As part of the larger study, the identified students were assessed on measures of decoding,
word recognition, and comprehension in the fall and spring of kindergarten (see Measures).
In addition, teachers rated each student on each of the social behaviors in the fall.

Data Analysis
We calculated the percent of total time of academic responding, for each student for each of
the two observation occasions (fall and spring). The academic responding codes from the
fall and spring observations were log transformed and used to estimate a latent factor for
academic responding. We also estimated latent variables for student reading performance in
the fall and for student reading performance in the spring as a two-factor multilevel
measurement model using students’ performance (W-scores) on the Letter-Word
Identification, Word Attack, and Passage Comprehension subtests of the WJ-III as
indicators. Nonindependence of nested data in these two confirmatory models was addressed
by fitting separate equations to the within- and the between-clusters covariance matrices
(i.e., multilevel modeling). The multilevel approach in MPLUS (i.e., TYPE = TWOLEVEL)
parses the total variance into cluster-specific components, providing a basis for fully
explicating the structure of the academic responding and reading performance factors, and
evaluating the extent to which each explains patterns in the observed data.
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Interrelationships among student academic responding, student reading performance, and
teacher perceptions of the social behaviors of academic competence, social skills, and
problem behavior were evaluated by fitting models to the total covariance structure
(TYPE=COMPLEX in MPLUS 6) and adjusting standard errors and fit indices according to
the nested nature of the data (i.e. students nested in classrooms). We replicated the earlier
factor models for academic responding and reading performance and modeled variation in
spring reading performance as a function of fall performance, academic responding, and the
social behaviors of academic competence, social skills, or problem behavior using structural
equations. This more parsimonious approach (compared to the fully multilevel model) was
warranted given the small, statistically nonsignificant residual variances for academic
responding and student reading performance in the fall and spring. The single-level model
with adjusted standard errors and fit indices also aided model identification and
interpretation. We applied traditional fit criteria to model evaluation, with relative fit indices
of at least .95 and RMSEA of .05 or less as standards (Bovaird, 2007), treated missing data
as missing at random (MAR), and used the full information maximum likelihood estimator
in MPLUS 6.

Results
Table 1 presents the average number of seconds in the fall and spring for reading instruction
observed in the participating classrooms, and the average number of seconds that students
were academically responding, reading-related responses and reading print responses, during
the observations. The table also provides the percentage of total observed reading instruction
time that students were academically responding during the fall and spring observations.
During teacher-facilitated reading instruction, students at-risk for reading difficulties were
engaged in reading-related academic responding for approximately 3 - 4 minutes, or about
3-4% of the reading instructional block, on average across the observations. These same
students were engaged in academic responses of reading print for approximately 1 min, or
about 1% of the reading instructional block, in each observation.

The small-sized mean scores and the limited range of observed values suggested a positively
skewed leptokurtic distribution (i.e. data clustered towards the lower end and were highly
concentrated around the mean), which subsequent analyses confirmed. The four skewness
indices exceeded the critical value (g3 = .50) for a two-sided test and a p-value less than .05,
indicating positively skewed distributions of statistical significance. For kurtosis (g4), all but
one of the four values exceeded the critical threshold (approximately 1.2 for a two-tailed test
and p < .05). Reading-related academic responding in the spring (g4 =.059) was the
exception. However, a log-normal transformation of the four distributions provided moment
coefficients for skewness and kurtosis typical of a sample drawn from a normally distributed
population of values.

Student Academic Responding
A model with the academic responding data from fall and spring as indicators on the within
and between levels (i.e., multilevel) and with x-variable residual variances constrained as
equal across indicators on the between-groups level fit the data well (χ2 = 2.04, df = 2, p = .
35, CFI = .98, TLI = .94, RMSEA = .02). There were 41 clusters and the average cluster size
was 2.65 students. The p-value for the constrained between-group residuals was .233. When
the between-group residuals were allowed to freely estimate (i.e., the saturated model), p-
values for the observed indicators were greater than .05. Accordingly, we treated student
academic responding as a single-level construct.
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Student Reading Performance
Table 2 summarizes fall and spring reading performance on the three subtests of the WJ-III.
Standard scores and W-scores are presented (W-scores were used for modeling the latent
variables). Table 3 presents the bivariate correlations of the observed variables. A two-factor
multilevel model for student reading performance in the fall and for student reading
performance in the spring (χ2 = 30.46, df = 20, p = .07, CFI = .99, TLI = .98, RMSEA = .07)
represents the model for student reading ability in the fall and spring. Residuals for the
observed variables were constrained as equal on both levels for both the fall and spring
reading performance estimates. Also, Letter Word Identification was allowed to covary with
Word Attack and Passage Comprehension for the fall reading ability estimate both within
and between clusters to maximize model fit. The model-based between-clusters residuals for
the observed WJ-III reading variables did not differ statistically for the three subtests (Letter
Word Identification, Word Attack, and Passage Comprehension) in fall and in spring.
Therefore, like the student academic responding variable, student reading performance in the
fall and student reading performance in the spring were each treated as single-level
constructs.

Student Academic Responding and Reading Performance
Given the nonsignificance of the between-cluster variation in the latent factors and our
desire for parsimony and interpretability, we used single-level models, with adjusted
standard errors and fit indices, to estimate the relationship of student academic responding
and student reading performance. The measurement models for student academic responding
and for student reading performance in the fall and spring were refit in the single-level
model. Student reading performance in the spring was regressed on student reading
performance in the fall and on student academic responding. The structural model (see
Figure 1) fit the data fairly well, χ2 = 49.36, df = 26, p = .004, CFI = .95, TLI = .94, RMSEA
= .09 (90% CI [.04 – .13]). Although the RMSEA point estimate is higher than popular cut
scores (e.g., .05 – .08), the study’s small-sized sample and the arbitrariness of these
commonly cited thresholds should be considered (see Chen, Curran, Bollen, Kirby, &
Paxton, 2008). Further, because the scaling of the latent variables in the single-group case is
arbitrary (mean of 0 and standard deviation of 1 by default), and because we elected not to
back transform the academic responding construct from log normal, p-values for the
coefficients of interest are reported rather than the associated regression weights.

The p-value for the regression of spring reading performance on student academic
responding was significant (p = .048). The values for student academic responding regressed
on fall reading performance (p = .383) and for spring reading performance regressed on fall
reading performance (p = .686) did not differ statistically from zero. The indirect effect from
fall reading performance through student academic responding was also not statistically
significant (p = .467). We are not proposing student academic responding as a mediator of
the relationship of fall and spring reading performance. The non-experimental design
precludes the causal assumptions necessary for meditational analysis. Instead, the path
model implied by this analysis represents student academic responding according to its
temporal relationship with the fall and spring measures, and the reported indirect effects
offer a basis for extending theory and identifying areas for further inquiry.

Student Academic Responding, Social Behaviors, and Reading Performance
Figure 2 incorporates the social behaviors into the academic responding model from Figure
1, with student academic responding represented as a correlate with teacher perceptions of
academic competence, social skills, and problem behaviors. As before, the models represent
temporal relationships among the variables; a causal mechanism is not assumed or implied.
The fit for the academic competence/student academic responding model was marginal, χ2 =
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71.50, df = 35, p = .0003, CFI = .92, TLI = .90, RMSEA = .10 (90% CI [.07 – .13]).
Academic competence predicted spring reading performance (p < .001) with the other
interrelationships simultaneously modeled; however the path from student academic
responding to spring reading performance was no longer significant. The correlation
between academic competence and student academic responding did not differ from 0 (p = .
06). The social skills/academic responding model fit was similar; the indices were χ2 =
71.86, df = 35, p = .0002, CFI = .92, TLI = .90, RMSEA = .10 (90% CI [.07 – .13]). The
correlation of social skills and academic responding was the only path to differ significantly
from zero (p = .022). Finally, the problem behaviors/academic responding model was also
marginal, χ2 = 73.18, df = 35, p = .002, CFI = .92, TLI = .90, RMSEA = .10 (90% CI [.07 – .
13]). Problem behaviors and academic responding were significantly negatively correlated
(p = .005). The path from fall reading performance to problem behaviors was statistically
significant (and positively signed) with the other interrelationship simultaneously modeled.
The path from problem behaviors to spring reading performance also differed significantly
from zero, and the coefficient was negatively signed, yielding a negative and statistically
significant indirect effect on spring reading performance from fall reading performance
through problem behaviors (p = .029).

Discussion
The purpose of this study was to examine the opportunities for academic responding during
teacher-facilitated instruction for kindergarten students at-risk for reading difficulties during
classroom, Tier I, reading instruction. Our first aim was to document the amount of time
individual students were academically responding during teacher-facilitated reading
instruction. We found students at-risk for reading difficulties were academically responding
to reading-related tasks for small amounts of time (approximately 3-4% of the instructional
block). Even less time was spent academically responding by reading print (approximately
1% of the instructional block). These data suggest that, on average, students in our sample
who were at-risk for reading difficulties spent the majority of their time in passive learning
tasks (e.g., listening to the teacher or peers) and/or independent tasks without teacher
assistance during Tier I instruction. The data also provide a picture of part of the
instructional context under which these kindergarten students at-risk for reading difficulties
were learning content during the Tier I reading instruction.

Academic Responding During Instruction and Student Achievement
Our second aim was to examine this instructional context within the teaching-learning
process more thoroughly by investigating the relationship of student academic responding
during instruction with student reading performance in the fall and spring of kindergarten.
We hypothesized that students at-risk for reading difficulties with more academic
responding during teacher-facilitated reading instruction would also have higher end of the
year reading achievement. We found the percent of instructional time spent academically
responding did predict end of the year reading achievement above and beyond initial reading
levels for these students. Kindergarten students at-risk for reading difficulties who spent
more time interacting and responding with the teacher during instruction had higher end of
year reading outcomes. Although not causal in nature, these data suggest student academic
responding during teacher-facilitated instruction may be a meaningful variable to consider in
the context of early reading instruction for students demonstrating risk for reading
difficulties. Some of the students in the sample did not interact or respond with the teacher
or print during the entire reading block, indicating all of their learning for those lessons was
passive.
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There are several possible reasons that increased academic responding during teacher-
facilitated reading instruction significantly predicted increased spring outcomes. Practice
opportunities during teacher-facilitated instruction may allow for students to receive
feedback during the learning process an important feature of effective instruction that can
lead to improved outcomes (Hattie & Timperley, 2007). Students at-risk for reading
difficulties who have these practice opportunities during instruction may also be better
prepared for successful independent practice opportunities that often follow teacher-
facilitated instruction. It is also possible that teachers may change their instruction to meet
the needs of students at-risk for reading difficulties more effectively when they have more
input on student understanding from additional responding opportunities. However, few
would question the difficulty teachers have in distributing these reading practice
opportunities among large groups of students with a variety of reading levels, particularly in
Tier I settings. General education teachers must skillfully plan instruction and academic
responding opportunities during reading instruction among many students with a range of
abilities to facilitate mastery of the content. Therefore, examination of academic responding
during teacher-facilitated instruction may also be an important consideration in
supplemental reading interventions as a way to increase the intensity of intervention for
students at-risk for reading difficulties over and above what is available in the general
education classroom.

Notably, the sample overall ended the year with standard scores in letter word recognition,
word attack, and passage comprehension that were within the average range, though
comprehension levels were in the low average range. In fact, teachers in these classes were
providing generally effective reading instruction (Al Otaiba et al., 2011). The findings of
this study reveal that students at-risk for reading difficulties who engaged in more academic
responding during teacher-facilitated reading instruction had the highest end of year
outcomes within the sample even in these generally effective classes, underscoring the
potential of the academic responding variable in the Tier I instructional context.

In considering the relationships of academic responding and student reading achievement we
also hypothesized fall reading achievement would predict the amount of academic
responding during reading instruction due to the teacher differentiating learning and
providing practice opportunities based on student needs. Contrary to our hypothesis, initial
reading level was not significantly related to the amount of student academic responding
during teacher-facilitated instruction suggesting no systematic differences in opportunities
for academic responding based on initial skill levels. However, this study only considered
the experiences of students at-risk for reading difficulties so the range of initial reading
achievement was by definition restricted. It is also possible that other skills not measured in
these assessments could more systematically relate to the variance seen in academic
responding. Nonetheless, student academic responding during teacher-facilitated instruction
explained more of the variance in end of the year outcomes than initial reading skill for
these kindergarteners at-risk for reading difficulties.

Teacher Perceptions of Student Social Behaviors
Our third aim in this study was to examine the relationship of teacher perceptions of student
social behaviors to student academic responding and student reading performance, providing
additional insight into the instructional context of Tier I reading instruction for students at-
risk for reading difficulties. Specifically, we examined teacher perceptions of student
academic competence, social skills, and problem behavior. We hypothesized that teacher
perceptions of these student social behaviors would significantly relate to opportunities for
academic responding as well as reading achievement with higher academic competence,
higher social skills, or lower problem behaviors each resulting in more opportunities for
academic responding during instruction and higher student outcomes.
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However, we found teacher perceptions of academic competence were not correlated with
amount of academic responding. This finding does provide additional evidence that the
amount of academic responding during reading instruction was not systematically
manipulated by teachers based on achievement levels, at least within this restricted sample.
Teacher perceptions of student academic competence did predict spring reading outcomes.
Importantly, teacher perceptions of academic competence predicted kindergarten spring
outcomes above and beyond the percent of time in student academic responding. Teacher
judgment has been demonstrated to have a moderate correlation with student outcomes in
previous research as well (Begeny, Krouse, Brown, Mann, 2011; Chard et al., 2008; Gerber,
2005; Hoge & Coladarci, 1989). It has been difficult to disentangle the extent to which
teachers have good judgment of their students’ abilities, or whether teacher perceptions
cause changes in instruction that ultimately affect student outcomes. However, in the case of
these data, teacher perceptions were not significantly correlated with academic responding,
suggesting there was no systematic change in opportunities for academic responding based
on teachers’ perceptions of student competence. Thus, on the one hand, students perceived
as having lower competence were not provided fewer opportunities to academically respond
with the teacher or print during reading instruction. On the other hand, students with lower
competence were also not provided additional opportunities to academically respond with
the teacher or print, a relationship we might see if teachers were using these student
achievement perceptions to make instructional decisions that affect responding
opportunities.

Surprisingly, we did not find a relationship between initial reading achievement and teacher
perceptions of student academic competence. It appears that these kindergarten teachers
developed their reported perceptions of student academic competence from factors other
than the beginning of the year skills as measured on these assessments. Perhaps, the daily
interactions teachers had with these students in the classroom across various instructional
areas, including student response to instruction in the first quarter of the kindergarten year,
provided the data that led to their perceptions of competence.

Unlike academic competence, teacher perceptions of students’ social skills and problem
behaviors were each significantly correlated with the amount of academic responding
students experienced during reading instruction. As hypothesized, students who were
perceived to have higher social skills experienced higher amounts of academic responding
during teacher-facilitated reading instruction while students perceived to have higher levels
of problem behaviors demonstrated lower amounts of academic responding. However, social
skills and problem behavior exhibited differing relationships on end of year reading
outcomes. Teacher perceptions of students’ social skills did not predict end of year reading
achievement; however, once perceptions of social skills was put in the model, academic
responding no longer significantly predicted student reading achievement at the end of
kindergarten. As has been noted in previous research (Benner et al., 2010; Ponitz, Rimm-
Kaufman, Brock, et al., 2009; Rice & Yen, 2010), problem behavior did predict spring
outcomes. Students who were perceived to have greater problem behaviors also
demonstrated lower end of the year reading achievement in the spring, and, as with
academic competence and social skills, once problem behavior was entered into the model
academic responding no longer predicted spring reading achievement.

Our findings support previous research noting problem behavior, including attention, as one
of the strongest predictors of nonresponse to reading intervention in the early grades (Al
Otaiba & Fuchs, 2002; Nelson, Benner, & Gonzalez, 2003). Teacher ratings of problem
behavior are based on a range of behaviors (e.g., fights with others, is easily embarrassed)
and a range of academic and nonacademic experiences with students. To shed some light on
the relationship of these perceptions with academic responding and reading achievement, we

Wanzek et al. Page 12

Read Writ. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



conducted observations on a random subsample of students during the reading instructional
block. Although we did not see any disruptive, fighting, bullying, talking back, temper
tantrum, or arguing behaviors from any students during the reading instructional block,
student off-task/distracted behavior for these students occurred on average for 21% (range =
9 - 41%) of the reading instruction block and was significantly correlated with teacher
ratings of hyperactivity (distraction, impulsivity, fidgeting) on the SSRS (r = .46). As a
result, it is possible that students with problem behavior were engaged more in nonacademic
interactions with the teacher (i.e., feedback on behavior) which took away from additional
opportunities for academic responding, or that a lack of academic responding for these
students led to more off-task, distracted behaviors. The significant relationship of teacher
perceptions of problem behavior with academic responding suggests an area for further
investigation in relation to intervention implementation for these students. Small group
interventions that supplement Tier I instruction may be a place for students with problem
behaviors to increase their academic responding with the smaller instructional group size
providing a more structured environment to reduce distractions and problem behavior as
well as increase opportunities for practice and feedback during instruction.

Fall reading achievement related significantly to teacher perceptions of problem behaviors
but not in expected ways. Within our sample of at-risk students, those with relatively higher
reading scores were perceived as having higher problem behaviors. Although it is
theoretically possible that students with higher initial scores are not challenged by the
instruction and may demonstrate problem behaviors in relation to this boredom, this is
unlikely within a sample of students at-risk for reading difficulties who are all performing
below kindergarten expectations at least at the beginning of the year. Therefore, we are
cautious to avoid overinterpreting this finding without a solid theoretical basis related to the
finding and to students at-risk for reading difficulties in kindergarten. Instead, we argue that
the finding requires replication and warrants further investigation.

Overall, when student academic responding and teacher perceptions of social behavior
variables were examined in the same model, student academic responding no longer
predicted kindergarten spring outcomes; however teacher perceptions of academic
competence or problem behaviors did predict reading outcomes for these students at-risk for
reading difficulties. Indeed, descriptively, the relationship between the social behaviors and
reading outcomes (Zr = .25) was stronger than the relationship for academic responding and
reading outcomes (Zr = .14). Thus, social behaviors, or at least teacher perceptions of
student social behaviors, seem to play an important role in the teaching-learning process.
The significant relationship with academic responding suggests teacher perceptions of social
behaviors may regulate some of the teaching process; the significant relationship of some
social behaviors with end of year academic outcomes ultimately demonstrates a direct
relationship with the learning process. Although both social skills and problem behaviors
were related to the amount of academic responding students at-risk for reading difficulties
experienced, the social behaviors seemed to be more significant in relation to student end of
the year reading achievement than amount of academic responding or incoming levels of
reading achievement when it comes to kindergarten students at-risk for reading difficulties.

Limitations and Future Research
The relatively small sample size available in this study prevented examination of a model
including all of the social behaviors together. Thus, we were unable to examine the relative
strength of teacher perceptions of each of the social behaviors in relation to student reading
achievement. However, in addressing the main research question regarding academic
responding, it is clear that teacher perceptions of student social behaviors were correlated
with the opportunities students had to academically respond during teacher-facilitated
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instruction, and in some cases these perceptions were a strong predictor of student reading
achievement.

We were specifically interested in the academic responding experiences and outcomes of
students at-risk for reading difficulties. Thus, it is not possible to describe the academic
responding experiences and relationship to outcomes for students who screened as “not at-
risk” at the beginning of the kindergarten year, and the data from this study should not be
generalized to this population. Future research could examine the academic responding of
students who are on track in reading development as well as students with reading
difficulties to compare student experiences in the same classroom. Examination of academic
responding in other grade levels, and the consistency of responding within children across
grade levels, would also provide important information regarding student experiences and
the importance of this variable. In addition, we observed a very small amount of academic
responding during the teacher-facilitated reading instruction. Intervention research
examining increased opportunities for academic responding during teacher-facilitated
instruction could provide valuable information to inform classroom practice and
professional development efforts.
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Figure 1.
Relationship of reading performance to academic responding. Path values represent p-values
for the relevant coefficients. Constructs in ovals are latently derived. All path coefficients
are positively signed.
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Figure 2.
Relationships among reading performance, academic responding, academic competence,
social skills, and problem behaviors. Path values represent p-values for the relevant
coefficients. Constructs in ovals are latently derived. Variables in rectangles are manifest.
All path coefficients are positively signed, except that involving Problem Behaviors and
Student Reading Performance Spring, which has a negative direction. The correlation
between Problem Behaviors and Academic Responding is also negatively signed.
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Table 1

Summary of Academic Responding Time and Total Observed Time in Seconds

Reading-Related Responding Reading Print Responding

Variable Fall Spring Fall Spring

Total academic responding time

  M 154.43 223.24 59.36 76.85

  SD 191.26 287.05 60.84 94.50

 Range 0-818 0-1951 0-316 0-398

Total observed time

 M 4637.26 5067.83 4637.26 5067.83

 SD 1285.75 1273.9 1285.75 1273.9

 Range 103-7353 345-7360 103-7353 345-7360

Percent time academically responding

  M .033 .042 .012 .014

 Range 0-.17 0-.29 0-.05 0-.06

Note. Time engaged and Total time are reported in seconds. Total time represents the number of observed seconds per student, on average. Percent
time academically responding is the ratio of academic responding time to total time.
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Table 2

Mean Standard Score Reading Achievement of Students in Fall and Spring (W-Scores in Parentheses)

Fall Spring

Measure M s2 M s2

WJIII LWID 83.85 (324.16) 75.66 (257.69) 95.12 (370.88) 119.26 (371.61)

WJIII WA 87.54 (376.27) 129.19 (294.63) 99.29 (422.29) 175.97 (665.82)

WJIII PC 91.62 (389.37) 220.40 (303.59) 90.71 (409.02) 122.72 (232.64)

Note. WJIII LWID = Woodcock Johnson III Letter-Word Identification. WJIII WA = Woodcock Johnson III Word Attack. WJIII PC = Woodcock
Johnson III Passage Comprehension.
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Table 3

Bivariate correlations for Observed Variables

WJIII
LWID

Fall

WJIII
LWID
Spring

WJIII
WA
Fall

WJIII
WA

Spring

WJIII
PC
Fall

WJIII
PC

Spring

SSRS
SS

SSRS
AC

SSRS
PB

WJIII
LWID
Fall

1.00

WJIII
LWID
Spring

.43 1.00

WJIII
WA
Fall

.46 .36 1

WJIII
WA
Spring

. 33 .72 .38 1

WJIII
PC Fall

−.01 .03 −.17 .11 1

WJIII
PC
Spring

.17 .44 .15 .36 .04 1

SSRS
SS

−.02 .37 .09 .40 .14 .35 1

SSRS
AC

.18 .46 .15 .45 .08 .34 .70 1

SSRS
PB

.12 −.16 .00 −.22 −.04 −.25 −.72 −.53 1

Note. WJIII LWID = Woodcock Johnson III Letter-Word Identification. WJIII WA = Woodcock Johnson III Word Attack. WJIII PC = Woodcock
Johnson III Passage Comprehension. SSRS SS = Social Skills Rating Scale Social Skills. SSRS AC = Social Skills Rating Scale Academic
Competence. SSRS PB = Social Skills Rating Scale Problem Behavior.
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