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Abstract

The assumption that multi-grade learning enhances and
susfains positive self-concept is widespread, although
neither theory nor empirics have yet allowed for firm
conclusions. This paper reports on a representative
longitudinal study of mulfi-grade learning in grades 3 and
4 comparing the development of students' self-concept
in reading in multi-grade and single-grade classes, also
providing a differentiated analysis of the development
at varying performance levels. The results show that self-
concept is less stable in multi-grade classes. At the end of
grade 3, students' self-concept in mulfi-grade classes is
lower than in single-grade classes, although the average
achievement level is higher. This effect is mainly ascribed fo
low-achieving children; however, all students’ self-concept
recovers by the end of grade 4. Regarding students with
a very low self-concept, they are found to a comparable
extent in both multi-grade and single-grade classes, but
the number of these students is low and the affected
sfudents change. The data indicates that pedagogical
support is needed, especially in grade 3, fo mitigate the
effects of social comparison. Further analysis should include
the quality of mulfi-grade teaching implemented in the
classroom and its effects.
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Infroduction

or school learning, self-concept is decisive on several

dimensions: It is considered part of the students’ identity
and core of their personality (HauBer, 1995; Choi & Kyung-
Hwa, 20217), therefore its promotion has an intrinsic value for
basic educational processes in the domain of personality
development (Beutel & Hinz, 2008). Moreover, self-concept
is considered to play a significant role in achievement
development (Arens & Niepel, 2023; Ehm, Hasselhorn
& Schmiedek, 2019; Guay, Marsh & Boivin, 2003) and is
regarded as a profective factor in challenging situations
and whilst facing adversity (Jaurguizar, Garaigordobil &
Bernaras, 2018). This is of particular importance for children
in the German education system where after four years
of joint primary schooling students are usually assigned
fo different types of secondary schools according to their
achievement levels (Martschinke & Kammermeyer, 2003;
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Coelho, Marchante & Jimerson, 2017). In general,
self-concept is differentiating during the primary
school years (Byrne & Gavin, 1996; Ehm, Hasselhorn
& Schmiedek, 2019; Marsh, Byrne & Shavelson, 1988;
Marsh, 1992). Numerous studies have shown that
during these years students’ self-concept fend to be
unstable and decline (Martschinke & Kammermeyer,
2006; Helmke, 1998; Sewasew & Schroeders, 2019).

Multi-grade learning is supposed fo enhance and
maintain a positive self-concept that both promotes
learning and builds a self-serving self-esteem
(summarizing: Veenman, 1995). These assumptions
rely, among ofher things, on fthe decoupling of
self-concept and social comparison (Martschinke
& Kammermeyer, 2006) and on the achievement
gap in multi-grade tutor-tfutee relationships which is
perceived as predictable and thus not threatening
(Laging, 2010). However, these roles (tutee in the first
year, tutor in the second year within the typical cycle
of two-years-combination in German multigrade
classes) could potentially lead to a destabilization
of the self-concept, which could have a differential
effect on students of varying performance groups.

This is the primary focus of this paper: On theory and
research on self-concept in general and in multi-
grade settings in particular, we report results from
a representative longifudinal study on mulfi-grade
learning in grade 3 and 4 comparing the development
of self-concept in multi-grade and single-grade
classes, providing a differentiated analysis of the
development at varying performance levels.

Self-Concept as an Important Element of School
Learning in Multi-grade Classes

Self-Concept and School Learning

Self-concept refers to ideas, appraisals, and
evaluations that individuals have regarding their
talents or abilities (Bandura & Wessels; 1994; Moschner
& Dickhduser, 2018). Cognitive representations that
relate to school performance are referred to as
academic self-concept, which can further be divided
into specific subdomains. Shavelson et al. (1976)
developed a model of subject-specific classification.
Marsh et al. (1988) modified this model differentiating
between verbal and mathematical self-concept.
Nowadays, this empirically proven model forms the
base for numerous empirical studies (Gaspard et al,
2018).

The development of self-concept is influenced by
comparison (social, critical, dimensional, and temporal)
and by reference group effects (summarized by Moller
& Trautwein, 2020). The role of social comparison is
empirically well established and there are two main
processes fthat should impact the effect of social
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comparison on sfudents’ self-concept development:
First, the social environment significantly shapes
the development of an individual’s self-concept by
means of direct and indirect feedback (Felson, 1993).
This is empirically well established within the context
of primary school. Feedback from individuals whose
appraisal is perceived as significant, such as parents
(Poloczek et al., 2011) or teachers (Spinath, 2004; Ertl
et al., 2022) seems of particular importance. However,
performance feedback based on formal assessments
commonly recognized as a critical and important
comparative information fosters an increasingly
realistic (and thus lower) self-concept. According to
Helmke (1998) this explains why children tend fo turn
from “optimists into realists” during the first years of
primary school (see also Praetorius et al., 2016). Second,
social comparisons can also emanate from individuals
themselves. In this process students actively compare
themselves fo other peers, who are subjectively
perceived as recognized or well established within
the social context. Within school learning, the grade
class constitutes one of the main reference groups.
Depending on the aggregated achievement level
of a specific school class, stfudents of the same
achievement level can thus differ regarding the level
of their concept (Big-Fish-Little-Pond-Effekt, Koller,
2004, Huguet et al., 2009).

The internal/external frame of reference model (I/E
model; Marsh, 1986) and its successor, the 2I/E model
(Wolff et al., 2018), describe the development of the
academic self-concept. Empirically well supported,
it assumes two complementary processes: On the
one hand, the individual compares infraindividually
distinct dimensions (e.g.,, mathematics vs. language)
or uses femporal information by comparing their own
development with their own previous performance.
On the other hand, students’ self-concept is shaped by
interindividual external references based on criteria or
social comparison. However, femporal comparisons
yield only small effects, whereas dimensional means
show medium, and social comparisons yielded the
largest effects (Wolff et al.,, 2018; Wolff et al., 2019). The
causal direction of the relationship between academic
achievement and (academic) self-concept is not yet
fully clarified. Usually, reciprocal effects are assumed
(Marsh & O'Mara, 2009).

There are fwo approaches fo explaining the
relationship: skill development and self enhancement
approach. The skill development approach explains
correlations between achievement and self-concept
by arguing that performance affects self-concept. By
reflecting and classifying one’s own performance, the
learner recognizes indications for success or failure
and draws interferences of this information to form his
or her self-concept. The self-enhancement approach
pursues the opposite direction. There, either the
motivational and reinforcing effects of a positive self-
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concept are emphasized more strongly or its negative
effects when the expected ability fo solve a task is
low due to an also low self-concept (e.g., Moller and
Trautwein, 2020; Moschner and Dickhduser, 2018).

Most findings for primary school show that at the
beginning (probably also due to the few school
experiences), the self-concept tends to influence
academic performance initially, but this turns in the
further course (e.g., Praetorius et al, 2016; Renner
et al, 201). However, there are also studies that —
partly depending on the staftistical procedures used
- obtain findings which deviate from this (Ehm et al,
2019), accompanied by the stability of the students’
academic self-concept. Here, a high sfability
(especially in comparison to classmates) is evident
(summarized: Moller & Trautwein, 2020), although
the academic self-concept generally decreases
(Sewasew & Schroeders, 2019). In addition, students
perceive their own abilities in different domains in an
increasingly differentiated way.

Self-Concept in Multi-grade Settings

While the body of research on self-concept and its
development is solid and empirically well-founded,
it contains only few studies that specifically focus on
self-concept (development) in the context of multi-
grade settings. Most studies on multi-grade settings
typically focus on achievement revealing a general
scientific consensus among researchers on the lack
of overall achievement differences between mixed-
and single-grade classes (e.g., the meta-analyses
of Gutiérrez & Slavin, 1992; Russel, Rowe & Hill, 1998,
Ronksley-Pavia, Barton & Pendergast, 2019).

In contrast, effects on students’ self-concepts can be
expected due fo the changing frame of reference
and comparison in multi-grade classes, where social
reference is shaped mainly by 2 reference groups
(besides the teacher): on the one hand, peers of
the same age, on the other hand, older or younger
children (depending on the year of attendance in
the mixed year group). Depending on the direction of
comparison, these groups provide a child with varying
feedbacks regarding their performance (Feinman,
Roberts, Hsieh, Sawyer & Swanson, 1992). These social
referencing processes or reference group effects
(Huber, Gebhardt & Schwalb, 2015) could thus result in
different effects, depending on the attended grade or
school performance for instance.

Regarding self-concept, the available findings
indicate rather favorable effects of multi-grade
learning. This assumption holds frue for at least older
meta-analyses ((cf. Ford, 1977; Miller, 1991). Pavan (1992)
and Anderson and Pavan (1993) also report high overall
student scores and favorable effects on self-concept;
a finding confirmed by Jungae Park (1996, unpublished

dissertation, cited in Carle 2019) in her meta-analysis
of 98 studies from the “Nongraded Programme”.
Veenman (1995) confirms this trend in his meta-analysis
focusing on self-concept in nine studies (from 1971 to
1985). However, his revision of this meta-analysis (1996,
1997) indicates several differential effects: for example,
the advance in positive expression of the self-concept
in multi-grade classes could be fraced back fo
factors such as a positive pre-selection of children
and teachers, or specific feaching strategies (e.g.,
like individualized teaching settings). The negative
effects reported in one of the studies, on the other
hand, could be due fo tfeachers being overwhelmed
or unfavorable conditions (for instance the grouping
of several grade levels with only one teacher).

More recent studies show rather inconsistent resulfs,
mostly reporting neutral, sometimes positive, and
rather rarely negative effects (see Pistioli, 2018 for a
summary).

Research Questions and Hypotheses

When comparing multi-grade and single-grade
classes, differences in the development of students'
self-concept can be expected due fo the different
frames of reference, but also regarding to differential
effects depending on the year of schooling in the
multi-grade class (futee vs. tutor) and on achievement.
Given the paucity of findings on mulfi-grade classes
in grades 3 and 4, these are important research
desiderata.

1) Does self-concept development differ in multi-
grade and single-grade classes?

In the multi-grade sefting, the frame of reference
(Marsh, 1986; Wolff et al, 2018) regarding possible
achievement is wider than in the single-grade setting.
The extent to which differences in self-concept can
be found between mixed- and single-grade classes
could depend on the frame of reference students use
for their comparisons (Kéller, 2004, Huguet et al., 2009).
It can be assumed that the students are not exclusively
oriented fowards children of the same year of school
attendance. Therefore, differential effects can be
expected for the first and second years of school
aftendance: In the first year of attendance of multi-
grade seftings, self-concept could drop, as children
also compare themselves with older classmates. In
the second year of attendance, it is likely that self-
concept scores will recover and thus improve, as at
that point social comparison will also take place with
the younger children (Wolff et al,, 2018; Wolff et al,,
2019).

1) Are there differences in the stability of students’ self-
concept?
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In the multi-grade setting, the reference extended
by one school year is expected to weaken the self-
concept (Sewasew & Schroeders, 2019). Therefore,
we expect self-concept scores to be less stable than
in single-grade classes (summarized by Moller &
Trautwein, 2020).

2) Are there differential effects for children with
different learning backgrounds?

Assuming an extended frame of reference (Marsh,
1986, Wolff et al, 2018) in the mixed-year setting, it
can be expected that through the direct comparison
with students of the higher school attendance year,
especially higher-performing students recognize their
own weaknesses, which they did not perceive before.
This effect is presumably less pronounced for lower-
performing sfudents, as they are accustomed to
seeing other children perform better.

For the second year of school attendance, a recovery
of self-concept is more likely for students of medium
and higher performance in the multi-grade sefting.
For students with low learning performance, it is less
clear in which direction the effect spreads: They
could either benefit from being the older and thus
more competent learning partner or feel threatened
with regard to their self-concept. This might happen
if they notice — because of the comparisons (Huber,
Gebhardt & Schwalb, 2015) - how small the gap to
the younger students is or that they might even be
overtaken by them.

3) Are there differences in students’ development if
there is a very low self-concept at the beginning of
grade 37?

The effect’s unclear direction also affects students
with exfremely low self-concept scores who are
tfaught in multi-grades classes: More flexible and less
self-esteem-threatening references between children
could foster a positive development of students’ self-
concept with additional opportunities, especially in
the second year. However, the perceived large gap
in performance could also stabilize the extremely low
level.

Method
Design and Sample

The study involved 1,644 students from 125 classes (68
of which were multi-grade) at 568 elementary schools
tfaught by 125 teachers (91.7 % female; mean seniority
MW =15.8 years, SD = 11.3). The regions were two large
cities in southern Germany and the corresponding
rural regions of the administrative districts. Recruitment
was based on the sample of multi-grade classes. It
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was possible to recruit 90% of the multi-grade classes
to participate. Reasons for refusal were heterogeneous
and unsystematic, therefore a representative sample
can be assumed. Representatives of the responsible
school supervision and administration were included
in the selection of the single-grade classes in order
to obtain schools with a comparable district and
teachers with a comparable level of competence. A
larger control group was intentionally targeted to be
able to deal with possible sampling bias by means of
suitable matching procedures.

Investigation tools

The study focuses on “reading” as a central aspect
of learning in primary education. In addition, reading
is present in all lessons, so one can expect multi-
grade learning opportunities, whereas children from
different years of school attfendance might be faught
separately in other school subjects.

Self-concept in Reading

The self-concept was conceptualized as a cognitive
representation of one's own abilities. Self-concept
of reading was chosen because it is likely fo be
affected by multi-grade teaching. The corresponding
questionnaire scale comprised five items (Martschinke
& Kammermeyer, 2003), which were elicited in a
child-friendly procedure using the four-item Harter
scale (Harter, 1990). Trained test administrators were
given a standardized instructional guide in advance
and practiced the scale format with the children
using child-appropriate examples. They read the
guestionnaire aloud so as not to confound students’
response behavior by reading ability. The children took
the self-assessments per item in two steps guided by
the test administrators: First, the children were asked
to make a directional decision and then an expression
decision (e.g., Step 1: “Do you find reading easy or
difficult?”, Step 2: “Do you find reading very easy or
only alittle easy?” or “Do you find reading very difficult
or only a little difficult?”).

The students’ self-concept in reading was measured
three times: the beginning of grade 3 (t), the end
of grade 3 (t,), and the end of grade 4 (t,). Internal
consistencies of the scale were adequate at all three
fime points (Cronbach’s alpha, & items, af, = .82, atf, =
86, and at, = .87).

Performance in Reading

To measure the performance in reading, the same fest
from the nationwide VERA 2006 school achievement
study was used af the beginning of grade 3 and af the
end of grade 4 (continuous non-fiction text, closed and
open response format, sulbbscales: lower hierarchy and
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higher hierarchy comprehension processes, 13 items,
Cronbach’s a,, = .73; a., = .72). At the end of grade 3,
reading performance was measured using a Bavaria-
wide comparison test (Lankes, Rieger & Pook, 2015).

Covariates

All covariates were assessed af the beginning of grade
3via questionnaires using individual items (e.g., gender,
number of books in the household for educational
background, parental or family language as the main
language/ first language of communication between
the respective family members) or corresponding
scales. Each of these showed good reliabilities
(aftitude toward classmates and school, 8 items, o,, =
.82; self-concept in mathematics, 10 items, o,, = .87) (see
Martschinke & Kammermeyer, 2003 for the individual
scales). Motivation, with the motivation styles infrinsic,
identified, infrojected, and external — which were also
surveyed in the Self-Regulation-Questionnaire (Ryan
& Connell, 1989) - was assessed with the help of a
dominance-pair comparison (cf. Hartinger et al., 2004).
For this purpose, two items were formulated for each
of these four motivational styles, resulting in a fotal of
twelve pairwise comparisons (e.g., In class | cooperate
a) because | would be ashamed if | did badly or b)
because school is very important). Children then
had to choose one of the two options. As a measure
of the consistency of such pairwise comparisons,
Bortz, Lienert, and Bohnke (2008, pp. 489ff.) suggest
calculating a characteristic value based on the
inconsistent triads which should be avoided. In this
case none of the dominance pairwise comparisons
has inconsistent friads, hence the dominance pairwise
comparisons can be regarded as reliable.

Data Processing and Analysis

Missing values for one or more variables, the proportion
of which was 14.7% or less, were estimated for each
fime point using the Expectation Maximization-
algorithm (Enders, 2010, Madley-Dowd et al., 2019). The
missing values of the students were first estimated for
each time point individually, then across the different
tfime points, if a minimum of 70% of all variables was
available for this purpose.

To statistically confrol for as many covariates as
possible, a 1.1 propensity score matching procedure
was then conducted using a nearest neighbor-
algorithm (Guo & Fraser, 2015). For this purpose, alogistic
regression model with the dichotomous criterion
single- or multi-grade was estimated, info which
various characteristics such as gender, educational
background, parental language, family language,
and motivational aspects entered as independent
variables (McFadden's Pseudo R? = .01; cf. for details
Munser-Kiefer et al, 2021). As a result, the small

differences from a priori between the control and
experimental groups with respect fo the covariates
could be almost completely compensated (mean
absolute standardized difference in the matched
sample .01) and each child in a multi-grade class (nmg
= 663) could be assigned exactly one other child with
similar characteristics in the single-grade group.

To be able to compare the differing raw score scales
of the reading tests used at the three different time
points, they were z-standardized affer the matching
procedure. The following analyses and tables (e.g.,
Table 1) refer to these z-scores, which also form the
basis for the division into four performance quartiles
in reading at the beginning of grade 3 to examine
research question 3 (Table 4).

Determining developmental frajectories  and
differences in self-concept between single- and
multi-grade groups overall (cf. Tables 1 and 3) as well
as for the four performance-based quartiles (Tables 4
and 5) at the three time points, linear mixed models
are estimated. These consider the longitudinal
data structure (cf. the intraclass correlations [ICC]
in Tables 3 and 5) and have further methodological
advantages with regard to analysis requirements,
power, or the handling of missing values (cf. for details
Hilbert et al., 2019). The predictors group (single-grade
vs. multi-grade) and time (beginning or end of grade
3, end of grade 4, respectively) are dummy-coded
(0/1), with single-grade and end of grade 3 being the
reference categories. This is advantageous because in
a single model (i.e., without alpha error accumulation)
effects between two the groups as well as between
the time points can be estimated directly in pairs. The
respective interaction effects (group x beginning of
grade 3 or group x end of grade 4) are of particular
interest, as these express the additional change in
self-concept in the multi-grade group (considering
the change in the single-grade group).

The analysis requirements (e.g., normal distribution)
were checked graphically and by inferential statistics
and do not limit the interpretability of the results. All
further analyses were performed with the statistical
software R (R CoreTeam, 2021) and using the following
packages: Matchlt (Ho et al., 2011), ggplot2 (Wickham,
2016), multilevel (Bliese & Bliese, 2016), Ime4 (Bates et
al, 2014), ImerTest (Kuznetsova et al.,, 2017), and MuMIn
(Barton, 2020).

Results

Overall effects of multi-grade teaching on self-
concept in reading

Afirst overview on the development of the reading self-
conceptin grades 3 and 4 is given in Figure 1and Table
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1, which also shows the corresponding means of the
reading performance for comparison purposes (for an
analysis of the performance development in reading
Munser-Kiefer et al., 2021). Given the underlying four-
point rating scale (O = strongly disagree, 3 = strongly
agree), students in both groups show relatively high
self-concept on average at all three time points. The
distributions are also comparable in both groups at
each fime point, as corresponding Levene tests show
(Foogoll 1324) = 2,68, p,_ = 11, F_ . (1,1324) = 0.33, p
57;F_.(1,1324) =113, p

end3 end3:

end4 ( end4 = 14)

Looking at the developmental course, the values are
on average the lowest at the end of grade 3 (cf. Fig.
1 and Tab. 1#). This effect is mainly due fo the multi-
grade classes: While multi-grade and single-grade
classes show almost the same means in self-concept

Table 1
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at the beginning of grade 3 due to the matching
procedure, there is a descriptive difference to the
disadvantage of multi-grade classes at the end of
grade 3 (d = -011). However, this reverses in favor of

multi-grade classes at the end of grade 4 (d, = 010).
The descriptive evidence that classroom organization
has an impact on the development of self-concept
can be concretized using mixed linear models with
the dependent variable self-concept and dummy-
coded predictors, with end of grade 3 and single-
grade groups as reference categories (see Table
2). Again, we find that the decline in self-concept is
somewhat larger in multi-grade classes during grade
3 and increases (compared fo single-grade classes) in
grade 4, as suggested by the corresponding significant
interaction effect "MG x end of grade 4" in Table 2.

Self-concept and performance (z-standardized) in reading at three time points (N = 1326)

M (SD) Beginning of grade 3 End of grade 3 End of grade 4
Self-concept 2.39 (0.51) 2.33 (0.65) 2.40 (0.63)
performance 0.00 (1.00) 0.00 (1.00) 0.00 (1.00)

M (SD) SG MG Aeo s [95 % Cl]  SG MG oo [95 % Cl] SG MG Aog s [95 % Cl]
Self-concept 2.40 (0.52) 2.38(0.50) -0.04[-014;0.07] 2.36 (0.565)  2.30 (0.56) -011[-0.21; 0.01] 2.37 (0.54) 2.42(0.52) 0.0 [-0.07; 0.21]

Performance 0.00 (1.01)  0.00 (0.99) 0.00 [-010; 011] - 013(110) 013 (0.87) 0.26 [015; 0.37] 0.02 (1.01) -0.02 (0.97) -0.03[-0.14; 0.08]

N sample size; SG single-grade, MG multi-grade; M mean; SD standard deviation; dSG-MG effect size Cohen'’s d (according o Cohen, 1992: 0.2 small, 0.5 medium, 0.8
large), Cl confidence interval

Table 2
Linear mixed regression model for self-concept in reading using the matched fotal sample (N = 1326) and
considering the longitudinal data structure nested by classes and participants (ICC = 63.9%)

Fixed Effects

b SE df t o
Intercept 2.36 .02 165.40 107.68 <01 E
Multi-grade (MG) -06 03 190.69 4191 06 |
Beginning of grade 3 .04 .02 2648.00 2.52 .01 E
End of grade 4 .01 .02 2648.00 0.72 A7 E
MG x Beg. grade 3 04 .02 2648.00 1.67 10
MG x End grade 4 n .02 2648.00 455 <.01 E
marg. R? | cond. R? 01 65 1

N sample size; ICC intraclass correlation; b (unstandardized) regression coefficient; SE standard error, df degrees of freedom,; t t-value; p probability of committing a
type | error; p < .05 significant, (marg./cond.) R2 (marginal/conditional) coefficient of determination. All predictors included are dummy-coded (0/1). Since the time
point at end of grade 3 is the femporal reference category, the regression weights concerning the beginning of grade 3 are to be inverted in the interpretation logic.

Table 3
Pearson’s product-moment correlations between self-concept and performance in reading at three time points
(N =1326)
Total Single-grade vs. multi-grade
Self-concept Performance
Beg. of grade End of Beg. of End of End of Beg. of End of End of
3 grade 3 grade 3 grade 3 grade 4 grade 3 grade 3 grade 4
Self-concept Beg. grade 3 .59 .58 41 §38 558
End grade 3 .63 .67 .75 A1 .38 .35
End grade 4 57 73 .57 71 43 .37 A4
Performance Beg. grade 3 .33 44 49 .54 b1
End grade 3 .43 .28 A2 A48 .36 42
End grade 4 65 .39 24 .33 40 .59 .39

Above the diagonal multi-grade (grey), below single-grade; for all correlations rij p < .01.
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Figure 1
Development of self-concept in reading from the
beginning of grade 3 to the end of grade 4
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Table 4

Differences in stability of students’ self-concept

These observations already provide evidence for
stability of the self-concept in reading across the two
school years. This is further emphasized by the high
correlations between self-concept at the beginning
and end of grades 3 and 4 (1 uena™ 637 Monggenas™
T3, T pegwenas= D7) Their confribution even exceeds
the corresponding correlation values of reading
performance, which are also recorded in Table 3 for
comparison purposes. Moreover, a more detailed
analysis of Table 3 reveals that the correlation of
self-concept (as well as performance) between the
beginning and end of grade 3 — but not between other
time points — is significantly lower in the multi-grade

Self-concept in reading stratified by performance quartiles at three time points

M (SD) Beginning of grade 3 End of grade 3 End of grade 4

6 MG d J95%Cl  SG MG d,. 195 % Cl G MG d,.[95%Cl
st quartile (O’gg; (025'13 013[-008;034] 5?75) (0?51727) ~015 [-0.36; 0.06] (02077) (02.5%3 004 [-017; 0.25]
2nd quartile (02532‘; (O?é%O) -0.07 [-0.29; 015] (025247) (02428‘; -0.06 [-0.28; 016] (0?428? (024.1362) 0.09 [-013; 0.31]
3rd quartile (521? (0244313 -0.24 [-0.45; -0.02] (oig; (o?é%? -0.26 [-0.48; -0.04] (02_:;5; (02.231?; 010 [-011: 0.32]
4th quartile (0?4%2) (g"ff) -0.02[-0.23: 0.20] (Oig; (02.36)73) 0.06 [-016; 0.28] (02_%‘3 (oz,é7<s7) 0.35 [012; 0.57]

N sample size; SG single-grade, MG multi-grade; M mean; SD standard deviation; dSG-MG effect size Cohen'’s d (according fo Cohen, 1992: 0.2 small, 0.5 medium,
0.8 large), Cl confidence intervall; stratification: 1st quartile group of students with the lowest reading performance, 4th quartile group of students with the highest

reading performance

Table 5

Linear mixed regression model for self-concept in reading using the matched sample stratified by performance
quartiles and considering the longitudinal data structure nested by classes and participants

st quartile 2nd quartile 3rd quartile 4th quartile
N | obs.|ICC 342 1026 62.5% 322 966 541% 337 101 529% 325 975  55.0%
Fixed effects b SE df t o b SE daf  t p b SE g t+ p b SE  df top
Intercept 205 04 56118 4672 <01 227 04 602.84 5817 <O1 251 04 63595 6713 <01 261 .03 59036 90.71 < .01
E\:A“g)"gmde -09 06 56118 142 15 -03 .06 60284 -57 57 -13 05 63595 253 .01 .02 04 59036 59 .56
g‘fgg‘e”'smg of 06 04 68000 162 1 .06 .04 64000 164 10 .04 .04 67000 114 25 01 .03 64600 52 .60
i”d of grade 01 .04 68000 36 72 .00 04 64000 03 98 -02 .04 67000 -61 55 05 .03 64600 195 .05
MG x Beg.
orade 3 16 05 68000 303 <01 -01 .05 64000 -10 92 03 .05 67000 57 57 -03 .04 64600 -79 43
MG x End
arads 4 M 05 68000 208 .04 .07 .05 64000 137 17 18 .05 67000 364 <Ol 09 .04 64600 226 02
marg. R? |
: 01 64 00 55 02 55 02 58
cond. R

N sample size; obs. observations; ICC intraclass correlation; b (unstandardized) regression coefficient; SE standard error, df degrees of freedom; 1 t-value; p probability
of committing a type | error; p = .05 significant, (marg./cond.) R2 (marginal/conditional) coefficient of determination. All predictors included are dummy-coded (0/1).

Since the time point at end of grade 3 is the tfemporal reference category, the regression weights concerning the beginning of grade 3 are to be inverted in the inter-
pretation logic; stratification: 1st quartile group of students with the lowest reading performance, 4th quartile group of students with the highest reading performance
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Figure 2:
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Development of self-concept in reading from the beginning of grade 3 to the end of grade 4 (separated by

performance quartiles
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classes than in the single-grade classes (I, cosenas =
59, I pegs onas = -67: 2 = 242, p = .02). With comparable
baseline variance in both groups (cf. Section 51), this
suggests greater changesin self-concept during grade
3 multi-grade classes and is supported by the greater
variance in change in self-concept between the
beginning and end of grade 3 compared to the single-
grade setting. This difference in variance between the
tfwo types of organization was tested and confirmed
using Levene's test of difference scores in self-concept
at the end and beginning of grade 3 (F_ .. s peqs(
1324) = 613, p = .01). In contrast, a corresponding analysis
of the difference scores between the of grade 4 and
grade 3 yields no significant result (F ., (1, 1324)
= 0.28, p = .69). Thus, self-concept proves to be less
stable in the multi-grade setting in grade 3 than in the
single-grade setting, while a comparable weakening
cannot be found in grade 4.

Differential effects in children with different learning
prerequisites

Above, we have reported on the comparatively strong
decrease of the self-concept in multi-grade classes
in the course of grade 3 and, in turn, the increase
in grade 4. The question now arises as to whether
these effects are consistent or can be atfributed fo
children with specific learning prerequisites. If we look
at the descriptive data (Table 4) and the findings of
the linear mixed models (Table 5), we see that there
are definitely differences: Compared to single-grade
classes, the self-concept decreases in the course
of grade 3, especially in the group with the lowest
reading performance. This effect is significant, as
underlined by the inferaction term “MG x beginning
grade 3" of the associated mixed linear model in Table
5. None of the other performance groups shows a

Beginnin

g End End Beginning End End
3rd grade 3ed grads 4th grade 3rd grade Ird grace 4t grade

comparable effect.

At the end of grade 4, the multi-grade classes have
in all quartiles on average a noticeably more positive
self-concept than the single-grade classes. The
higher the performance of the quartile in question,
the greater the effects. The changes over the school
year are also more positive in the multi-grade classes
than in the single-grade classes in all quartiles. They
become significant for the first, third and fourth
quartile (cf. Table 5 with the respective interaction
effects “"MG x end of 4th year”). The development is
additionally illustrated in Figure 2.

Differences in development of children with very low
self-concept af the beginning of grade 3

This question takes on additional relevance because
it has just been shown that during grade 3 the self-
concept of the children with the lowest learning
performance drops particularly sharply.

As a very low self-concept, we define values which
are more than three standard deviations below the
mean value atf the respective time of observation. This
category thus includes self-concept means that are
less than 0.86 at the beginning of grade 3, less than
0.66 at its end, and less than 0.81 at the end of grade
4. Respectively, this is frue for 20, 17, and 18 students.
The distribution between the single- and mulfi-grade
group is presented in Table 6.

As can be seen in Table 4, at the beginning of grade
3 and at the end of grade 4, about the same number
of students in multi-grade and single-grade classes,
respectively, have a very low self-concept. By the end
of grade 3, there are almost fwice as many children
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with very low self-concept in the multi-grade classes.
This is consistent with the findings above. At the end of
grade 4, the distribution is more balanced again.

Table 6
Distribution of very low self-concept in reading in
single- and multi-grade setting

Beginning of grade 3 End of grade 3 End of grade 4
SG MG SG MG SG MG

N M(SD) N M(SD) N M(SD)N M(SD) N M(SD) N M (SD)

0.60
(0.20)

0.42
(0.32)

0.42
(0.21)

0.35
(0.24)

0.54
(0.26)

0.45

B (0.27)

9 6 m 8 10

SG single-grade, MG multi-grade; N sample size; M mean; SD stfandard deviation

However, it should also be noted that this group
consists of only 7 (4 multi-grade, 3 single-grade) out of
the 20 respective children at the beginning and end
of grade 3. Only one child (multi-grade) shows a very
low self-concept at all three time poinfts.

Summary and Discussion

This paper reports the results of a representative
longitudinal study on multi-grade learning in grade
3 and grade 4 with respect to the development of
children’s self-concept regarding their reading skills.
We investigate the question of (differential) differences
compared to learning in single-grade classes.

Our data confirm the assumption that at the end of
grade 3, self-concept is lower in multi-grade classes
than in single-grade classes. At the same time, in
these classes the students’ self-concept is less stable.
Both findings indirectly confirm the assumption that
students compare their performance to the entire
learning group (in this case extended by one grade).

From this perspective, the findings for grade 4 are
consistent: Here, the self-concept of the multi-grade
students once more aligns itself to and even tends to
be slightly higher than the self-concept of students in
single-grade settings. Since the children now belong
to the older group, there is a new reference group
showing lower learning performance on average.
As expected, the more proficient the children are in
reading, the more they benefit.

Regarding possible differential effects, our hypotheses
were not consistently confirmed: The effect just
described concerning grade 3 can mainly be ascribed
to the children with low reading performances (at
the beginning of the grade 3), and not - as assumed
- fo sfudents with good and average reading
performances. The latter apparently perceive the
comparison with older children to be less stressful.

For this reason, it is pedagogically significant that
even in the group of children with low reading
performances in mulfi-grade classes, self-concept
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increases again significantly in the course of the grade
4. One reason for this could be the fact that especially
for those children, switching to the role of the older
students (and often futors) could be especially self-
concept enhancing.

Similar effects were found for all performance groups.
Again, this can be explained by the extended frame
of reference (in this case downwards) within which
students compare and classify themselves.

Students with a very low self-concept were found in
both settings (multi- and single-grade classes) - the
number of children affected, however, is not very high
(single-grade: 6-11 and multi-grade: 9-11 of N = 1326). It
is striking that there is a roughly consistent number of
students with very low self-concept across all times of
measurement, however, with one exception as these
are not the same students. Overall, the number of
students with a very low self-concept indicates that
neither form of classroom setting poses an increased
risk.

What matches the findings of the other analyses
is that multi-grade classes, however, tend to pose
a higher risk of weakening students’ self-concept
- especially in the grade 3, when the comparison
with the older children takes place. Our findings thus
indirectly confirm that social comparison is highly
significant even in multi-grade classes.

In summary, multi-grade setftings probably weaken
their students’ self-concept. However, this is balanced
again by the end of grade 4 across all subgroups of
reading performance.

This allows for the cautious statement that multi-grade
classes, when thought of as a rotation (beginning
of grade 3 until end of grade 4), do not have more
negative effects on self-concept development than
single-grade classes. In fact, multi-grade classes
even become an opportunity for a more favorable
development — depending on students’ performance.

From our findings, indications can be deduced on
how fo mifigate the less favorable development in the
first year of attendance in multi-grade classes as well
as on how the favorable effects in the second year of
affendance can be supported: For example, students
in their first year of attendance could be supported
by a corrective based on a relativizing criterion
referenced standard as well as by the use of a self-
referenced standard with clear, yet still individually set
goals.

This could, in addition to the broadened information
spectrum induced by social comparison with older
students, generate a self-concept protecting effect:
first by perceiving a more manageable learning
growth (Wigfield & Cambria, 2010) and, second by
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perceiving one's own learning growth. Non-public
feedback (Dresel et al., 2017) and allocating various
tfasks to choose from in accordance with one's
learning needs could provide additional support and
help decouple from social comparison (Martschinke &
Kammermeyer, 2003).

Furthermore, the composition of student groups within
mulfi-grade classes is relevant as a reference: Here, a
medial difference in achievement could prove to be
self-concept supportive. The students in the multi-
grade setfting would thus have the advantage of
developing a more realistic perception of potential
and individual goals while at the same time obtaining
more favorable moftivational effects on their self-
concept.

Limitations and Reflections

The study reports effects of multi-grade classes
from Germany. Due to the school administration’s
data protection regulations, it was not feasible fo
randomize the sampling of classes and students to
an experimental design. This was countered by a
nearly comprehensive inclusion of multi-year classes
from different regions; the single-grade classes of
the comparison group were selected according to
theoretical criteria. From a methodological point
of view, the applied propensity-score matching
procedure (see section #) is an appropriate way fo
confrol a certain number of covariates (Kuss et al.,
2016), even if only actually measured characteristics
can be included in the adjustment. This must be
considered for all (causal) assumptions and further
conclusions.

As the study is restricted to Germany, the teaching
(setting) of multi-grade classes is very likely to be more
similar within the sample than in the international total
population of multi-grade classes. Nevertheless, there
are certainly also differences in teaching design and
instructional quality, here as well as infernationally
(Ronksley-Pavio et al., 2019). In our paper, we do not
take these differences info account, so we cannot
rule out the possibility of rather favorable and rather
unfavorable forms of feaching combined info a
mean value which may weaken the effects. Since
effects on students originate less from overservable
structures of learning (e.g., classroom organization as
open and guided teaching, multi-grade and mono-
grade teaching) than from structures on process level
(e.g., cognitive activation, socio-emotional support)
(Hahn, 2019), this is a limiting factor. Therefore, further
analyses should include the way multi-grade teaching
isimplemented in the classroom to be able to describe
the effects of grade-mixing more comprehensively. In
this way, (un)favorable forms of multi-grade teaching
can be identified and used for pre-service teacher
fraining and tfeacher professionalization.
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Furthermore, the reported findings on self-concept
refer to the cognitive representation of one's own
abilities in the field of reading. Thus, the verbal self-
concept is narrowed down to a subject-specific facet.
This could be extended fto the entire spectrum of
the verbal self-concept respectively supplemented
by facets of self-concept concerning maths and
science, which would allow an additional analysis of
dimensional effects. In this case and in general, an
analysis could be conducted with respect to broader
differential effects (such as gender, first language, or
socio-economic status), which could complement
the data of Quail and Smyth (2014). Additionally, future
studies and analyses should consider emotional-
affective facets of self-concept, which had also been
excluded in this study, as an important elements of
personality development.

In order not to overwhelm the children, the self-
concept was measured with a short scale (5 items),
which describes the underlying construct in a valid
manner, but certainly not exhaustively. In addition, the
degree of differentiation of the four-itfem Harter scale
(Harter, 1990) is limited, which from the beginning
leads to ceiling effects, especially for individuals in the
higher ranges of performance. Thus, changes or even
larger differences in self-concept between mixed-
and single-grade classes may be underestimated or
not detected at all (cf. Fig. 2, especially 4th quartile).
However, the use of the Harter scale has proven to
be successful especially at primary school level, as it
is a linguistically and methodologically adapted and
simplified procedure for self-assessment of abilities
suitable for children (Harter, 1990, Martschinke &
Kammermeyer, 2006).

Furthermore, it must be taken info account that at the
three survey time points different instruments were
used to assess reading performance with different
difficulty parameters as well as raw and fotal scores.
This was necessary, on the one hand, with regard fo
the curricular validity of the fests, and on the other
hand to avoid floor or ceiling effects. However, due to
the resulting z-transformation, statements can only be
made in relation to the fotal sampling.

Moreover, the consideration of quartiles, which were
formed according to the reading performances at
the first time of measurement, is ultimately based on
pragmatical reasons (e.g. sufficient number of cases
per quartile), forms of reading instruction (e.g. clear
presentability), and content-related reasons (analysis
of the development of low, below-average, above-
average, and highest initial performances). In addition,
other distributions would also be possible (e.g. terciles);
this would lead to comparable results.

Further analyses of the data from our longitudinal
study of multi-grade learning in grades 3 and 4 will
focus, among other things, on the design of multi-
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grade teaching (e.g., with respect fo reference norm
orientation, to amount of multi-grade learning, and fo
adaptivity) and its effects on performance, motivation,
and aftitudes. A special focus will continue to be on
differential effects (e.g., students'learning requirements
or pre-qualifications, students’ length of in multi-grade
classes, gender). On the one hand, this will provide
information on both opportunities and limitations of
multi-grade learning, and on the other hand, it also
provides information on how to appropriately design
and set this form of classroom setting. Additionally,
the children’s different learning pre-qualifications
and learning needs are emphasized - a fact that is of
parficular importance in multi-grade learning due to
the two grades being faught at the same time.
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