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Abstract. Monitoring the learning progress of at-risk students positively affects
learning growth. This study transfers the approach of learning progress assess-
ment (LPA) to general education in Germany and investigates the effects of
information about reading progress and additional teacher training on student
achievement. Classes (n = 43) were assigned to either an LPA group with teacher
training (LPA-T), an LPA-only group, or a standardized achievement test group.
Teachers in all groups obtained information about students’ reading status.
Teachers in both LPA groups obtained additional information about students’
reading progress, and LPA-T teachers were additionally trained to use the learn-
ing progress information for instructional decisions. Students in both LPA groups
showed higher reading growth than students in the standardized achievement test
group, but the effect size was small. No effects were found for the teacher

training. Teachers rated LPA as easy to administer in general education.

Assessing students’ reading progress at
short intervals of time allows teachers to im-
mediately react to individual needs and adapt
their instruction. Curriculum-based measure-
ment (CBM) is a way to provide teachers with
standardized information on student achieve-
ment and learning progress over time (e.g.,
Fuchs, Deno, & Mirkin, 1984; Fuchs, Fuchs,
& Hamlett, 2007). Substantial evidence shows
that CBM positively affects student learning
when teachers use the CBM data for instruc-
tion (see Stecker, Fuchs, & Fuchs, 2005, for a
review). However, the specific benefits gained
from progress data in contrast to information
about status are still unclear. In addition, the
effects of CBM have predominantly been
studied as part of special education or with
few low-performing students. Thus, the aim of

this study was to evaluate the extent to which
providing teachers with information about stu-
dents” progress in addition to information
about achievement status results in higher
achievement growth when applied in general
reading education. Moreover, we wanted to
examine the effects of additional teacher train-
ing when using the information about student
progress for instructional decisions.

EFFECTS OF MONITORING
STUDENT PROGRESS

In a review of studies on the effective-
ness of CBM, Stecker et al. (2005) concluded
that the vast majority of studies showed posi-
tive effects for CBM. Most of the studies
reviewed by Stecker et al (2005) used a design
in which teachers elected up to four low-per-
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forming students from their class. The learn-
ing progress of these students was documented
over a period of several weeks, and teachers
received immediate feedback concerning
whether their instruction yielded a positive
impact on students’ learning gains. Some of
the studies that evaluated the effects of CBM
used a three-group design that included a reg-
ular CBM condition, a control group, and a
group of teachers in a second experimental
CBM condition that was supported in using
the data to make instructional changes. For
example, Fuchs, Fuchs, Hamlett, and Stecker
(1990) found that providing teachers with a
combination of progress-monitoring data and
feedback on skills analysis was superior to a
CBM-only condition, and the CBM-only con-
dition did not differ from achievement scores
in the control condition. Likewise, providing
teachers with specific information about in-
structional decision making in mathematics in
addition to the CBM data was found to in-
crease student learning, but students in the
CBM-only group did not outperform students
in the control group (Fuchs, Fuchs, Hamlett, &
Stecker, 1991). However, in a similar study
that monitored reading progress, the main con-
trast in learning development was found be-
tween the two CBM groups and the control
condition (Fuchs, Fuchs, Hamlett, & Fergu-
son, 1992).

It is unclear if closely monitoring prog-
ress alone enhances student learning, but com-
bining weekly CBM data with instructional
recommendations is more successful than
monitoring student progress alone (Fuchs,
Fuchs, Hamlett, Phillips, & Bentz, 1994).
Moreover, teachers who engaged in self-mon-
itoring procedures in addition to monitoring
student progress with CBM changed their
teaching in meaningful ways, which resulted
in higher student achievement than that of
teachers in a CBM condition without self-
monitoring  (Allinder, Bolling, Oats, &
Gagnon, 2000).

In sum, the studies using control-group
designs found that CBM can be effective in
promoting student achievement when infor-
mation about student growth is used for timely
instructional decisions and that teachers often

need additional support in interpreting and
using the data. However, the importance of
growth information, which is a core assump-
tion of CBM, has been questioned by some
studies investigating the relative contributions
of initial status and rate of growth in predict-
ing reading comprehension (Kim, Petscher,
Schatschneider, & Foorman, 2010; Schatsch-
neider, Wagner, & Crawford, 2008). For ex-
ample, when investigating the prediction of
reading comprehension scores of first, second,
and third graders, Kim et al. (2010) found that
individual differences in the oral reading flu-
ency (ORF) growth rates of first graders were
a dominant predictor of first-grade reading
comprehension scores and contributed the
most unique variance when predicting third-
grade reading comprehension scores. How-
ever, after first grade, growth in ORF was
a weak contributor of unique variance (Kim
et al., 2010).

LEARNING PROGRESS ASSESSMENT
FOR ALL STUDENTS IN A
CLASSROOM

Most of the research on monitoring stu-
dent progress with CBM has been conducted
with students receiving special education
(Graney & Shinn, 2005). When implemented
in general education, progress monitoring is
usually used as a second type of assessment
for low-performing students or at-risk stu-
dents, following an initial screening process
(Deno et al., 2009). However, a regressive or
stagnating reading development trajectory is
an outcome for not only low-achieving stu-
dents (Lerkkanen, Rasku-Puttonen, Aunola, &
Nurmi, 2004). Longitudinal data from the Ger-
man Programme for International Student As-
sessment—Organisation for Economic Cooper-
ation and Development sample showed that
about 30% of all students stay at the same
level or even show a regression of achieve-
ment in an academic year (Ehmke, Blum,
Neubrand, Jordan, & Ulfig, 2006).

The need for progress monitoring of stu-
dents who perform at or above average is
further supported by studies that investigated
student differences in intervention effective-
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ness. For example, Connor and colleagues
showed that the efficacy of instruction de-
pended on the fit of instructional strategy with
the skill level of the student (Connor et al.,
2009; Connor, Morrison, Fishman, Schatsch-
neider, & Underwood, 2007; Connor, Morri-
son, & Petrella, 2004; Connor, Morrison, &
Slominski, 2006). They found that third grad-
ers who read above average benefited more
from child-managed instruction, whereas chil-
dren with lower reading skills achieved higher
reading achievement growth with teacher-
managed explicit instruction (Connor et al.,
2004). Teachers improved student achieve-
ment for low- and average-performing stu-
dents when they received classwide feedback
with instructional recommendations (Fuchs et
al., 1994). Thus, we assume that standardized
information about student progress is also im-
portant for average- or high-performing stu-
dents to evaluate instructional effectiveness
and educate all students to the best of their
abilities.

Transferring learning progress assess-
ment (LPA) to general education and monitor-
ing the progress of all students in a classroom
are associated with several assessment chal-
lenges. CBM reading progress is usually mea-
sured by asking students to read aloud from a
grade-level passage for 1 min. The number of
words read correctly is calculated and used as
an indicator of ORF. ORF has been hypothe-
sized to be an indicator of overall reading
competence that requires integration of lower-
level reading skills (Fuchs, Fuchs, Hosp, &
Jenkins, 2001). It has been extensively inves-
tigated and has shown to be a good predictor
of reading achievement (Reschly, Busch,
Betts, Deno, & Long, 2009). However, at the
same time, ORF has been criticized for its
emphasis on reading speed instead of reading
fluency (Samuels, 2007) and its need for indi-
vidual administration (Hoffman, Jenkins, &
Dunlap, 2009). Both points of criticism are
particularly important considerations for mon-
itoring the progress of entire classrooms in
general education.

First, as outlined above, students with
different reading skills benefit from different
types of instruction and different teaching con-
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tent. In reading instruction, one main distinc-
tion is made between instructional programs
for nonfluent and fluent readers. Instructional
approaches for nonfluent readers should aim at
enhancing the automation of word recognition
(e.g., repeated reading and paired reading; see
Topping, 2006), whereas reading programs for
fluent readers should focus on reading strate-
gies to improve comprehension (Antoniou &
Souvignier, 2007; Guthrie, Wigfield, & Per-
encevich, 2004; Palincsar & Brown, 1984).
Given that specific effects on reading fluency
and reading comprehension for the different
types of reading instruction have been found
(Seuring & Sporer, 2010), reading progress
assessment should provide teachers with infor-
mation about whether the applied instructional
methods lead to the expected effects for indi-
vidual students. ORF as a robust indicator of
reading competence fails to provide such dif-
ferentiated information and is thus limited in
its use for teachers to make instructional de-
cisions (Forster & Souvignier, 2011).

The importance of differentiating be-
tween reading fluency and text comprehension
problems is supported by a finding of Lerk-
kanen et al. (2004). They identified three qual-
itatively different groups of beginning readers
by using cluster analysis. Competent readers
had high levels of word reading, literal text
comprehension, and inferential text compre-
hension, whereas poor readers scored at low
levels on these measures. Finally, technical
readers exhibited low levels of both literal and
inferential text comprehension but high levels
of word reading. The authors noted that tech-
nical readers may be misidentified by their
teachers because of their excellent word-read-
ing skills. This assumption is corroborated by
the finding that about 15% of the students
were misidentified as good readers by the ORF
measure despite their low reading comprehen-
sion skills (Riedel, 2007). Moreover, studies
investigating reading development have
shown that various reading skills might de-
velop differently (Bast & Reitsma, 1998; Par-
rila, Aunola, Leskinen, Nurmi, & Kirby,
2005). Moreover, growth in decoding effi-
ciency was greatest in Grade 2, but growth
in reading comprehension was greatest in
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Grade 3 (Aarnoutse, van Leeuwe, Voeten, &
Oud, 2001). Thus, to monitor the reading
progress of students with different reading lev-
els, assessments that provide differentiated in-
formation about growth in reading fluency and
reading comprehension are needed.

The second consideration in using ORF
is the exorbitant amount of time an educator
needs to individually administer repeated as-
sessment to an entire classroom of students.
Thus, a more efficient way to efficiently mea-
sure students’ reading skills and reduce effort
to score and administer the results needed to
be developed. Forster and Souvignier (2011)
addressed the need for an efficient but differ-
entiated assessment of reading achievement by
developing a computer-based assessment in-
strument for monitoring student reading prog-
ress on multiple indicators. The instrument
was based on the maze task because of its
utility in monitoring students’ reading growth
(Shin, Deno, & Espin, 2000). However, given
that the task might not measure comprehen-
sion beyond the sentence level (January &
Ardoin, 2012), they combined the task with
reading comprehension questions following
hierarchical models of text comprehension
(e.g., Kintsch, 1998) that can be used in gen-
eral education for whole classrooms.

The assessment of reading progress is
the first step in modifying an instruction to
meet individual needs. Yet, assessments alone
will fail to improve learning until teachers
effectively use the data in their instructional
decision-making process (Stecker et al.,
2005). To ensure assessments’ successful use,
teachers would need to rate the assessments as
easy to administer and they would need to
value the information about student progress
to aid them in instructional modification.

PURPOSE

Given the substantial number of stu-
dents at various achievement levels showing
little or no progress and the necessity to adapt
instruction and teaching content to individual
needs, it is important to monitor student prog-
ress. We propose to extend the idea of moni-
toring low-achieving students to providing

teachers with progress information that can be
used in the instructional decision-making pro-
cess for all students in general education.
Compared with typical CBMs, we used an
extended test concept, reduced test frequency,
and applied an online testing procedure. Apart
from these modifications, the central require-
ments of the CBM such as parallelism of tests
were incorporated into our testing procedure.
Nevertheless, we refer to our approach as LPA
instead of CBM.

This study addresses three main goals:

1. We wanted to evaluate whether pro-
viding teachers with additional information
about the reading progress of all students in
their classroom affects growth in reading
achievement more than information about
reading achievement status alone. Given that
progress information can immediately be
used to adapt instruction to individual needs,
we expected growth in reading fluency (Hy-
pothesis 1a) and reading comprehension (Hy-
pothesis 1b) to be higher for students whose
teachers received additional information about
their reading progress beyond information
about achievement status than for students
whose teachers only received information
about achievement status from a standardized
achievement test (SAT).

2. We wanted to evaluate the effects of
teacher training in using the progress informa-
tion for instructional decisions. Additional
teacher support has been found to increase the
effects of progress monitoring (Allinder et al.,
2000; Fuchs et al., 1991, 1992). Thus, we
hypothesized the growth in reading fluency
(Hypothesis 2a) and reading comprehension
(Hypothesis 2b) to be higher for students
whose teachers were trained to use the LPA
information for instructional modifications
than for students in the LPA group without
teacher training.

3. We wanted to examine teachers’ per-
ceptions about LPA. We assumed that a com-
puter-based assessment procedure would be
easy to administer in general education. How-
ever, we expected that a mutual exchange of
experiences between teachers in the training
sessions would lead to higher ease-of-admin-
istration perceptions (Hypothesis 3a). Finally,
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we assumed that the teacher training would
lead to a better understanding of the progress
data and its use for educational decision mak-
ing, which should result in higher ratings of
the usefulness of the progress information
(Hypothesis 3b).

METHOD

Student participation was voluntary.
Written consent was obtained from parents.

Participants

A total of 958 third-grade students (48%
female) from 43 classrooms in 19 schools
located in and around a medium-sized German
town participated in the study. At the begin-
ning of the study, students were approxi-
mately 8.5 years of age (M = 8.72 years,
D = 0.71). The majority of our sample spoke
German (81%) or German and another lan-
guage (9%) at home. No meaningful differ-
ences concerning demographic variables ex-
isted among the three treatment conditions.

Conditions

A three-group pretest—posttest design
was used to investigate specific effects of ad-
ditional progress information with and without

teacher training in comparison to a one-time
standardized assessment (see Figure 1). At
pretest and posttest, reading fluency and read-
ing comprehension were assessed using two
standardized reading achievement tests.
Teachers in the SAT group received informa-
tion about their students’ results on the SAT
after the testing. Detailed results were pro-
vided on class level and on individual level
including standard values and additional infor-
mation about how to interpret the results. Stu-
dents performing above and below average
were highlighted. Teachers in the LPA group
also received their students’ results on the
SAT shortly after testing. For the next 6
months, they additionally applied LPA and
were thus also informed about their students’
reading progress every 2 weeks. Teachers in
the LPA group with teacher training (LPA-T)
received the same progress information as
teachers in the LPA group but were addition-
ally trained to use the data for instructional
decisions.

Procedure

Classrooms were randomly assigned to
treatment conditions (13 to LPA-T, n = 289;
15to LPA, n = 340; and 15 to SAT, n = 329).

Figure 1. Experimental Design of Study
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Note. SAT = standardized achievement test group; LPA = learning progress assessment group; LPA-T = learning
progress assessment group with teacher training; ELFE = reading comprehension test; SLS = reading fluency test.
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Data were collected in October (pretest) and
May (posttest) by trained university student
assistants.

LPA Groups

Students in both LPA groups completed
a 10-min Internet-based reading test every 2
weeks. Tests were available via the Internet
and were accessed with a personal login. De-
pending on the number of computers available
in the classroom or in a computer room, stu-
dents completed the tests during self-study
periods or in group tests. Before the first test,
they received careful instruction and com-
pleted a tutorial in which they were introduced
to the testing procedure. Teachers reported
that students had no problems completing the
tests independently. Overall, eight structurally
identical tests were applied within the study
period. All tests were based on Aesop’s Fables
and were strictly matched regarding their read-
ability (i.e., highly similar number of words,
sentences, words per sentence, and Flesch in-
dices). Fables have several advantages such as
being brief, self-contained, and challenging.
Given that fables, in contrast to fairy tales, are
usually not read at home, individual differ-
ences in reading comprehension should not be
affected by specific previous knowledge (cf.
Forster & Souvignier, 2011).

The tests consisted of two parts. First, a
maze task was presented in which every sev-
enth word had been deleted and replaced with
three word choices—one correct choice and
two distractors. The number of correct selec-
tions (maximum of 17) served as a measure of
reading accuracy. In addition, the time needed
to complete the task (reading rate) was re-
corded. In contrast to typical CBMs, the time
to complete the reading task was not limited.
This lack of restriction was necessary to en-
sure that all students had the time to read the
entire text to be able to answer the compre-
hension questions following the maze task.
Students were instructed to complete the maze
as quickly and as accurately as possible. In the
second part of the test, students were pre-
sented with the correct text and were asked to
answer 12 multiple-choice comprehension
questions.

Following the text comprehension model
of Kintsch (1998), text-based questions asking
for information explicitly contained in the text
and knowledge-based questions asking for
conclusions were differentiated. Gaps, ques-
tions, and all distractors were systematically
constructed following strict rules and were
previously tested to ensure similarity. Reading
progress data were automatically analyzed.
Teachers had immediate access to the results
via the Internet, accessed with a personal
login. LPA data were provided separately for
reading rate, reading accuracy, and text-based
and knowledge-based reading comprehension.
In addition to the reading progress results of
every single student, the average reading prog-
ress of the entire classroom was provided.
Moreover, LPA data could be compared with
reference values.

Teachers received information about
how to interpret the results, which was com-
parable to that provided for the SATS, includ-
ing information about the different measures.
However, the information about how to inter-
pret the results did not include any explicit
recommendation of instructional modifica-
tions. All Internet-based reading tests showed
high internal consistencies (Cronbach’s o =
.86) and moderate alternate-form reliabilities
for 2-week intervals (M = .68). Correlations
with standardized reading achievement tests
were high (r = .71), whereas correlations with
standardized mathematics achievement tests
(r = .37) and intelligence (r = .26) were
considerably smaller. Knowledge-based ques-
tions were found to be more difficult than
text-based questions and showed stronger cor-
relations with a measure for reasoning than
text-based questions (Forster & Souvignier,
2011). The growth in reading rate as the time
needed to complete the maze task could be
compared with growth rates of the widely used
ORF measure. The growth in reading rate per
week found for the Internet-based tests (1.02
words) was within the range of growth rates
(0.76-1.18) reported for reading fluency at the
third-grade level (Deno, Fuchs, Marston, &
Shin, 2001; Fuchs & Fuchs, 1992; Fuchs,
Fuchs, Hamlett, Walz, & Germann, 1993;
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Graney, Missall, Martinez, & Bergstrom,
2009).

Teacher Training

Teachers in the LPA-T condition re-
ceived three 2-hr group training sessions to
learn how to use the information about stu-
dents’ learning progress for instructional mod-
ifications. All training sessions were con-
ducted by the authors. In the first training
session, the interpretation of the data was ex-
plained, especially regarding reference values
and the different measures of reading achieve-
ment. The focus of this training session was to
help teachers identify students in need of read-
ing fluency or reading comprehension instruc-
tion. In addition, teachers discussed the ad-
ministration procedure, such as the application
of LPA tests during self-study periods. The
aim of this collegial exchange about the ad-
ministration procedure was to benefit from
each other’s experience.

The second training session included
reading fluency instruction through repeated
reading and paired reading (Topping, 2006).
Both approaches have been found to increase
reading fluency (e.g., Chard, Vaughn, & Tyler,
2002; Topping, 1997). In addition to the in-
troduction of the two fluency interventions, we
presented a video showing students during
intervention, conducted practical exercises,
and discussed implementation issues.

The third training session focused on
strategy instruction to foster reading compre-
hension using the program Becoming a Read-
ing Detective (Antoniou & Souvignier, 2007).
This program uses the theoretical framework
of self-regulated learning and contains two
parts: teaching reading strategies and teaching
a working routine for cognitive self-regula-
tion. It has been found to be effective in fos-
tering the understanding and application of
reading strategies and reading comprehension
(Souvignier & Mokhlesgerami, 2006). After
an introduction of the theoretical background
and an overview of the learning units, we
presented the two reading strategies—clarify
difficult words and summarize important in-
formation—in detail with the help of extracts
from the instructors’ manual. The importance
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of direct and explicit strategy instruction was
particularly emphasized. Finally, the recipro-
cal teaching approach (Palincsar & Brown,
1984) was presented as a method to coopera-
tively work with texts using reading strategies.

Measures

The reading skills of each student were
assessed with two different measures. In addi-
tion, teachers evaluated the ease of adminis-
tration and usefulness of the information from
the LPA. All measures are described below.

Reading Fluency

Reading fluency was assessed with the
Salzburger Lese-Screening (SLS; Salzburger
Reading-Screening) for Grades 1 to 4 (May-
ringer & Wimmer, 2003). Within 3 min, stu-
dents decided whether short statements (e.g.,
“Cherries can speak”) are correct. The test
consists of 70 short sentences and mainly mea-
sures reading speed. Reading accuracy is as-
sessed indirectly and with less sensitivity. Par-
allel-form reliability and validity rated with
results from a reading-aloud test were high
(r = .90 and r = .81, respectively). Standard
values are provided as a reading quotient, sim-
ilar to the standard scale used for intelligence
quotient (M = 100, SD = 15).

Reading Comprehension

Reading comprehension was assessed
with the standardized reading achievement test
Ein Leseversténdnistest fir Erst- bis Sechst-
klassler (ELFE; A Reading Comprehension
Test for Grade 1 to 6; Lenhard & Schneider,
2006). Students answered multiple-choice
items that assessed reading comprehension at
the word, sentence, and text level. A total
of 72 pictures with four words, one correct
word and three orthographically similar
words, are presented for the word comprehen-
sion subtest. The sentence comprehension
subtest consists of 28 sentences in which one
word was deleted and replaced with five word
choices, the correct word and four grammati-
cally and orthographically similar words. The
text comprehension subtest consists of 13
short texts and a total of 20 single-choice
questions about these texts. Students were re-
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quired to mark the correct answer out of four
possible answers. Internal consistency and
odd-even split-half reliability for third grad-
ers ranged from .86 to .96 and .83 to .93,
respectively. Criterion validity of the ELFE
test with respect to decoding speed (.79) and
teacher judgment (.76) was high. Given the
different metrics of the three subscales, we
calculated an overall test value by first con-
verting all subtest scores at pretest into z
scores using the distribution of the pretest
values. We summarized the z scores and then
again converted the sum into z scores. Follow-
ing this procedure, the overall mean score at
pretest was 0, with an SD of 1. Raw scores at
posttest were transformed in the same way
using the mean and standard deviation from
pretest. Thus, the overall mean score at post-
test shows the average change from pretest to
posttest.

Teacher Questionnaire

At the end of the study, teachers evalu-
ated two aspects of the Internet-based reading
progress assessment. All items were newly
developed. First, the ease of administration
was assessed with three items (e.g., “The im-
plementation of the assessments in everyday
teaching was easy”). Cronbach’s a was suffi-
cient (o = .77). Second, the usefulness of the
information about students’ reading progress
was measured with five items (e.g., “The in-
formation was useful to identify low achieving
students™). Again, the reliability of this scale
was sufficient (Cronbach’s a = .72) for re-
search. For all measures, agreement with each
item was rated on a 4-point Likert-type scale
anchored at 1 (does not apply to me) and 4
(applies to me). In addition to the ease-of-
administration evaluation using a teacher
questionnaire, administration ease was exam-
ined based on the completeness of the learning
progress data.

Treatment Integrity

The teacher questionnaire also con-
tained items that asked whether teachers in the
LPA group had used the online platform to
analyze the results of their students. In addi-
tion, teachers in the LPA-T group were asked

whether they implemented reading methods
they had been informed about in the training
sessions. A total of 24 of 28 teachers (12 from
each group) using LPA in their classrooms
completed the teacher questionnaire. Given
that the four teachers who did not answer the
questionnaire all voluntarily participated in a
subsequent study and again applied LPA in
fourth grade, their refusal should not be as-
cribed to dissatisfaction with the assessment
procedure. All teachers reported that they had
used the online platform to analyze students’
results. Likewise, all teachers in the LPA-T
group declared that they had implemented at
least one of the reading methods from the
training sessions.

Data Analysis

Students’” development in reading
achievement was not independent of one an-
other because reading instruction was equal
for students in the same classroom. Analysis
of the intraclass correlation showed that 8% to
13% of the variance in reading growth could
be explained by differences between class-
rooms. Ignoring the hierarchical structure of
the data could have led to incorrect inferences
because of underestimated standard errors
(Snijders & Bosker, 1999). Thus, to test
whether the development in reading fluency
and reading comprehension differed signifi-
cantly between the groups, we performed mul-
tilevel means-as-outcomes models with the
Mplus 6 program (Muthén & Muthén, 2010).
Affiliation to the treatment groups was speci-
fied with two dummy-coded variables and
used as a Level 2 predictor to test whether the
respective treatment condition contributed to
the explanation of variance in the development
of reading fluency and reading comprehen-
sion. The model used was as follows:

Level 1Y = Bg + Iy
Level 2: Byj = Yoo + Yor * W + Uy

Given that the Level 2 predictor W, was
dummy coded, the parameter o, shows the
average learning gain of the SAT group and
the slope coefficient vy, specifies the differ-
ence of the LPA group to the SAT group.
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Table 1. Pretest and Posttest Scores (N = 958)

Pretest Posttest
Group M D M D
Reading fluency (SLS)
SAT group 35.70 9.76 41.21 9.82
LPA group 33.82 9.56 40.49 9.24
LPA-T group 34.25 9.45 41.18 9.46
Reading comprehension (ELFE)
SAT group 0.20 1.02 0.93 1.00
LPA group -0.09 0.98 0.81 0.98
LPA-T group -0.12 0.97 0.79 0.97

Note. All ELFE scores were standardized using the distribution of the pretest values. SLS scores show the number of
correct sentences (maximum of 70). SLS = reading fluency test; ELFE = reading comprehension test; SAT =
standardized achievement test; LPA = learning progress assessment; LPA-T = learning progress assessment with

teacher training.

Differences between the two LPA groups were
analyzed in a separate means-as-outcomes
model, with v, as the average learning gain of
the LPA group and vy, as the slope coefficient
of the LPA-T group (Hypotheses 2a and 2b).
We chose to use one-sided significance tests
for the slope coefficient yo; at an o level of
.05, because higher learning gains were ex-
pected for the LPA and LPA-T groups.

Data from the teacher questionnaire
were not normally distributed. Thus, we used
the nonparametric Mann-Whitney test to in-
vestigate differences between the two LPA
groups. Moreover, the completeness of the
LPA data was examined in terms of differ-
ences between the two LPA conditions. For
this purpose, the average number of missing
values per class was computed and tested for
group differences, also using the Mann-Whit-
ney test.

Missing Data

Up to 8% of the reading achievement
data (SLS, ELFE) were missing in our study.
We used multiple imputation for handling
missing data in reading outcomes (Graham,
2009). A total of m = 10 complete data sets
were created, using the IBM SPSS program,
version 20. All available information has been
used to estimate a good imputation model.
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Analyses were run using the type = imputa-
tion command in Mplus (see Muthén &
Muthén, 2010). With this procedure, parame-
ter estimates were combined in accordance
with Rubin (1987).

Results of the teacher questionnaire are
reported for the available data. Missing data
were not imputed for the teacher questionnaire.

RESULTS

Means and standard deviations at pretest
and posttest for reading fluency (SLS) and
reading comprehension (ELFE) for all groups
are shown in Table 1, and comparisons of the
two LPA groups are included in Table 2.
Means and standard deviations for the two
scales of the teacher questionnaire are shown
in Table 3.

Effects on Reading Achievement

On the basis of a raw score of 35 at
pretest, which was assigned a reading quotient
value of 100, the SLS analysis showed that
reading fluency skills of the sample were typ-
ical for third-grade students. Likewise, com-
paring the ELFE scores with the standard val-
ues of the ELFE manual revealed that reading
comprehension skills showed an average level
(percentile rank = 56). Moreover, the results



Effects of Information About Student Progress

Table 2. Parameter and Variance Components of Means-as-Outcomes
Models for Reading Fluency and Reading Comprehension

Parameter Variance Components
Model 1 Yoo(saT) Yo1 LPA Ouoj O R?
Reading fluency 5.53 (0.51) 1.12 (0.72) 2.30 32.21 12
p = .059 p = .003
Reading comprehension 0.74 (0.07) 0.16 (0.10) 0.05 0.36 A1
p = .049 p <.001
Parameter Variance Components
Model 2 Yoo(sAT) Yo1 LPA-T Ouoj” Orif” R?
Reading fluency 6.37 (1.14) 0.28 (0.73) 2.39 25.94 .01
p = .352 p = .005
Reading comprehension 0.89 (0.15) 0.01 (0.09) 0.04 0.32 .00
p =471 p = .001

Note. yoosaty = average learning gain of the standardized achievement test group; vo; pa = slope coefficient for the
learning progress assessment group; oo pay = average learning gain of the learning progress assessment group;
Yo1 Lra-t = Slope coefficient for the learning progress assessment group with teacher training. The average learning gain
of the LPA-T group can be calculated by the sum of yoo( pay aNd Vo1 Lpa-T-

indicated that the initial values for SLS and
ELFE were slightly higher for the SAT group.
From pretest to posttest, the average learning
gain was 6.35 points (SD = 0.19) for reading
fluency and 0.84 points (SD = 0.02) for read-
ing comprehension, with learning gains being
higher for the two LPA groups.

Table 3. Teacher Ratings

Usefulness of
Information

Ease of
Administration

M D) M D

LPA group
(n = 12) 308 070 306 032
LPA-T group
(n = 12) 367 038 314 048

Note. Ratings were given on a 4-point Likert-type scale
anchored at 1 (does not apply to me) and 4 (appliesto me).
LPA = learning progress assessment; LPA-T = learning
progress assessment with teacher training.

Purpose 1: Effect on Reading Achievement

The results of the means-as-outcomes
models are shown in Model 1 in Table 2.
Growth in reading fluency was higher for stu-
dents in the LPA group than for students in the
SAT group but did not reach conventional
levels of statistical significance (z= 1.56, p =
.059). Growth in reading comprehension was
significantly higher for students in the LPA
group (z = 1.66, p = .049). The amount of
variance in reading comprehension growth ex-
plained by the affiliation to the LPA group was
R = .11

Purpose 2: Effect of Teacher Training

A comparison of the two LPA groups
showed no significant differences in reading
gains, either for reading fluency or for reading
comprehension (Model 2 in Table 2). How-
ever, the teacher training tended to result in
slightly higher reading growth. A comparison
of the LPA-T group and the SAT group
showed that reading growth for students in the
LPA-T group was significantly higher than
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that for students in the SAT group for reading
fluency (z = 1.90, p = .029) and reading
comprehension (z = 1.81, p = .036).

Purpose 3: Administration Ease and
Utility

Teachers rated the administration ease
of the Internet-based reading progress assess-
ment as generally high. However, a compari-
son of the LPA and LPA-T groups showed
that teachers in the LPA-T group rated the
administration ease significantly higher than
teachers in the LPA group (U = 35.00, z =
—2.19, p = .03). The analysis of usefulness of
progress information showed that teachers
used the information for educational activities.
In comparison with the evaluation of admin-
istration ease, values were comparably high
but no differences were found between the
groups (U = 60.00, z = -0.70, p = .51).

Analysis of the reading progress data
showed that only 8.1% of the data were miss-
ing. A total of 64.7% of the students com-
pleted all LPA tests, 84.1% completed at least
seven of eight LPA tests, and 93.6% com-
pleted six LPA tests. Thus, reading progress
data were available to teachers for most of the
students at seven measurement points. Analy-
sis of the LPA data completeness showed a
mean of 0.31 missing values (SD = 0.19) in
the classrooms of the LPA-T group and a
mean of 1.00 missing value (SD = 0.93) in the
classrooms of the LPA group. The difference
between the rate of missing values in the
two groups was statistically significant,
U =44.00,z=-247,p = .0L

DISCUSSION

The purpose of this study was to inves-
tigate the effects of additional information
about reading progress with and without
teacher training in comparison to information
about reading status on students’ reading
growth. Moreover, the administration ease of
an Internet-based LPA approach and the use-
fulness of the progress information were ex-
amined. We advanced previous research in
three ways. First, LPA was implemented in
general education, providing teachers with in-
formation about the reading progress of all
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students in their classrooms. Second, the net
effect of information about learning progress
was evaluated by providing teachers in the
control group with information about student
achievement status using two standardized
reading tests. Finally, a differentiated Internet-
based test concept was used that directly as-
sessed reading speed, reading accuracy, and
two different levels of reading comprehension.

The results of this study indicate that
information about learning progress adds
unique information to make instructional de-
cisions and foster students’ reading progress to
a greater extent than information obtained in a
single-time point assessment. Furthermore,
when an Internet-based LPA approach was
implemented, monitoring the progress of all
students in a classroom was reportedly not
difficult to do. However, teacher training in
using the LPA information for instructional
modification resulted in no significant addi-
tional learning gains.

Our finding that students in both LPA
groups had higher gains in reading compre-
hension than students in the SAT group is
consistent with research on the effectiveness
of progress monitoring (Allinder et al., 2000;
Fuchs et al., 1984, 1990, 1991, 1992). How-
ever, the amount of variance in reading growth
explained by the affiliation to the LPA group
was rather small in comparison to previous
studies. This result is likely because the teach-
ers in the SAT group received detailed infor-
mation about their students’ reading achieve-
ment status at the beginning of the study and
were most likely better informed than control-
group teachers in previous studies. In our
study, teachers were informed about the read-
ing progress of all students in their classrooms
and were expected to provide individualized
instruction to all students. In previous studies
on monitoring student progress, teachers often
focused on few students with learning disabil-
ities or low-achieving students (e.g., Allinder
et al., 2000; Fuchs et al., 1992).

When studying the effects of LPA on
reading growth for only the six lowest-per-
forming readers in a classroom, Souvignier
and Forster (2011) found a much higher effect
size (d = 0.50), although teachers in the con-
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trol group were also informed about their stu-
dents’ achievement status. Thus, the effects of
LPA may be somewhat higher when teachers
focus on fewer low-achieving students. Nev-
ertheless, instructional modifications need to
be made available not only for low-achieving
students but also for above average—perform-
ing students (cf. Connor et al., 2004), and our
findings indicate that information about the
reading progress of all students helps teachers
to achieve significantly higher gains in reading
comprehension. The results also indicate that
information about student progress is valuable
in addition to information about achievement
status. Although Schatschneider et al. (2008)
and Kim et al. (2010) found that information
about the ORF growth rate was not a dominant
predictor of reading comprehension after first
grade, our results suggest that knowledge of
learning progress was helpful for teachers in
the instructional decision-making process.

Similar to several other studies (Allinder
et al., 2000; Fuchs et al., 1990, 1991, 1992),
we investigated the effects of additional
teacher support in using the data for instruc-
tional decisions. We found that students in the
LPA-T group showed significantly higher
reading gains than students in the SAT group.
However, change in reading fluency and read-
ing comprehension did not differ between stu-
dents in the two LPA groups. This result may
be because of the lack of intensity in the three
teacher training sessions to effectively change
teacher behavior. We provided teachers with
only general information on how to foster
reading fluency and reading comprehension,
which is in contrast to the concrete guidelines
given to teachers in previous studies (Fuchs et
al., 1990, 1992, 1994). We suggest that direct
behavioral consultation might be a more ef-
fective approach to modifying teacher behav-
ior in the future, including the opportunity to
practice while receiving feedback, in addition
to using didactic instructions and modeling the
desired behavior (Watson & Robinson, 1996).
Moreover, providing teachers with concrete
and worked-out teaching materials in addition
to the LPA data might be helpful (Souvignier
& Mokhlesgerami, 2006).

The timing of the training sessions could
also have influenced the lack of benefit. Infor-
mation about reading fluency and reading
comprehension instruction was provided dur-
ing the school year. Although all teachers in
the LPA-T group reported having imple-
mented at least one of the reading methods,
time was too short to affect significant reading
growth beyond the effects of learning progress
information at posttest. Overall, the pattern of
results showing a significant difference be-
tween the SAT group and both LPA groups
but no significant differences between the two
LPA groups is consistent with the study by
Fuchs et al. (1992) in which the effects of
progress monitoring on the development of
reading skills were investigated. It is notewor-
thy that studies in which differences were
found between two progress-monitoring con-
ditions with and without assistance in adapting
instruction all focused on instruction in math-
ematics (Allinder et al., 2000; Fuchs et al.,
1990, 1991, 1994). One possible explanation
is that the influence of teaching methods may
be higher in mathematics than in reading.
Clearly, reading skills are more likely to be
influenced by extracurricular activities and
different school subjects than mathematical
skills. Findings from Helmke and Weinert
(1997) are consistent with the assumption that
reading and spelling, which are addressed in
various school subjects, are less likely to be
directly affected by instructional efforts in one
specific subject. In their study, correlations
between instruction characteristics and learn-
ing gains were stronger in mathematics than
in spelling. To date, however, information
concerning subject-specific effects of teacher
support is insufficient to draw any safe
conclusion.

The results of the teacher questionnaire
can be considered a first indication of the
administration ease of the Internet-based LPA
approach in general education. As hypothe-
sized, ratings of administration ease were dif-
ferent between the two LPA groups. Teachers
in the LPA-T group, having the opportunity to
discuss the implementation and organization
of testing during the teacher training sessions,
rated the ease of administration significantly
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higher than teachers without collegial ex-
change. The number of missing data also re-
flects teachers’ evaluations. Overall, most of
the students (84%) completed at least seven of
eight Internet-based reading tests. Yet, a sig-
nificant difference was found between the two
LPA groups, with fewer missing values in the
LPA-T group. Thus, collegial exchange seems
to be helpful in implementing the Internet-
based LPA approach.

In contrast to the ease-of-administration
finding, our assumption that the usefulness
ratings of the progress information would be
different between the two LPA groups was not
confirmed. One possible explanation for this
finding is that teachers would have needed
even more concrete help to implement new
instructional methods and to change to indi-
vidualized instruction. As Van Keer and Ver-
haeghe (2005) stated, there is a “marked gap
between empirical research and instructional
practice” (p. 544), and findings from imple-
mentation studies in reading research have
shown that teachers need much support to
change classroom practices. In addition, time
for the implementation of the new reading
methods might have been too short to bring
about visible effects. For example, some
teachers reported that they had implemented a
method to foster reading fluency but failed to
implement explicit strategy instruction. Thus,
they might not have experienced a specific
benefit of detailed information about reading
fluency and reading comprehension that dif-
fered from the experience of teachers in the
LPA group who received no additional train-
ing. Overall, we conclude that teacher ratings
of the usefulness of progress information were
rather high.

Limitations

Although our findings are promising in
general and they support the assumption that
LPA is helpful in adapting instruction to indi-
vidual needs, some limitations to this study
should be noted. First, we were not able to
investigate how teachers used the progress
information to adapt instruction. A particular
difficulty in this field of research is obtaining
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objective measures over many months. Al-
though self-reported teacher ratings of the use-
fulness of progress information indicated that
the teachers used the data to plan instruction,
no objective measures, such as classroom ob-
servation or video analysis, were used. These
types of assessments are difficult to imple-
ment; hence, we chose to use a quasi-experi-
mental approach to manipulate the amount of
information on learning progress and instruc-
tional methods for the different groups. In
contrast to teachers in the LPA group, teachers
in the LPA-T group were provided with addi-
tional information about effective reading flu-
ency and reading comprehension instruction.
Given that both instructional approaches were
new to all teachers, we assumed that this in-
formation was unique for teachers in the
LPA-T group and that they were thus better
informed than teachers in the LPA group.
However, whether this additional information
changed their instructional behavior remains
uncertain and is thus a limitation for the inter-
pretation of the teacher training results. As an
alternative to expensive or time-consuming
methods, ‘shapshots’ of classroom observa-
tion or teaching diaries could be used
(Allinder et al., 2000). To further investigate
the interaction of progress information and
reading instruction, it may also be fruitful to
provide teachers with worked-out teaching
materials. This approach would result in a
quasi-experimental approach that directly con-
nects instructional methods to the progress
information.

Second, this study was conducted in
Germany using a new test concept to assess
reading progress. The generalizability of the
results might be limited by language differ-
ences, for example, differences in the graph-
eme—phoneme consistency between English
and German (Goswami, Ziegler, & Richard-
son, 2005; Wimmer & Goswami, 1994). Our
new test concept, however, used the maze task
in combination with reading comprehension
questions and not a reading-aloud measure.
Given that grapheme—phoneme consistency is
lower in English than in German, context in-
formation might play a more important role in
English to acquire the correct pronunciation.
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Thus, reading aloud might be a better indicator
of reading comprehension in English than in
German. Nevertheless, we do not assume that
the difference in grapheme—phoneme consis-
tency between English and German plays an
important role for the maze task or the reading
comprehension questions. In short, more re-
search is needed to generalize our findings.

Finally, we used a three-group design in
this study to address our research questions.
However, given that LPA data are used to
adapt instruction to individual needs, future
studies should apply time-series analyses (e.g.,
Schmitz & Wiese, 2006) to investigate the
benefit of information about progress in read-
ing fluency and reading comprehension for
anomaly detection, as well as for prediction of
individual outcomes.

CONCLUSION

This study moved beyond previous stud-
ies on student progress monitoring by showing
that information about progress is adding in-
formation that can be used in the instructional
decision-making process beyond what is ob-
tained in a single—time point assessment at the
beginning of the school year. Moreover, we
found that teachers evaluated the Internet-
based LPA approach as easy to administer in
general education and that they rated informa-
tion about the learning progress of all students
as useful for instructional decisions. The three
teacher training sessions failed to significantly
increase student reading gains and affect
teachers’ evaluation of the usefulness of the
progress information. However, collegial ex-
change was found to enhance perceptions of
administration ease.
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