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Abstract
This paper presents an additional, more detailed, analysis of the null results and unexpect-
ed outcome of a published intervention study. Pfister, Stöckli et al. (2015) report the results 
of an intervention study in mathematics in inclusive classrooms. In that study the gener-
al education teacher implemented an intervention aimed at supporting low achievers in 
mathematics lessons in 58 inclusive classrooms with 888 third grade students. Two exper-
imental groups (n = 37 teachers) worked with the program, the third group (groupCONTROL; 
n = 21 teachers) continued to teach ‘as usual’. The experimental groupMAT (n = 16 teachers) 
was given the program material and the experimental groupMEET (n = 21 teachers) received 
the material and had two in-service training sessions. Contrary to theory-based predictions, 
groupMAT outperformed groupMEET. To try to understand this finding, in the present study we 
investigated the effects of the three treatment conditions on students with different levels of 
math achievement at t1 by using the data to estimate random slope models with cross-level 
interactions. Contrary to our expectations, high achieving students in groupMAT had signifi-
cantly greater learning gains than those in groupMEET. Control variables at the individual and 
class level could not explain this outcome. The analysis highlighted the methodological 
challenges of studies conducted in complex inclusive education settings and raised the 
question of whether targeted support in an inclusive setting, without individual support 
outside of the classroom, can meet the needs of low achieving students in mathematics.

Keywords: intervention study, null effects, low achievers in mathematics, inclusive education

Lernen von Null-Effekten: Eine Analyse von unerwarteten Effekten einer Inter-
ventionsstudie in inklusiven Klassen

Zusammenfassung
In der Publikation von Pfister, Stöckli et al. (2015) wurden unerwartete Ergebnisse und feh-
lende Effekte einer unterrichtsintegrierten Intervention für rechenschwache Schüler:innen 
in inklusiven Klassen berichtet. Im vorliegenden Artikel werden zusätzliche und detaillier-
tere Analysen präsentiert, die dazu beitragen, die Ergebnisse zu verstehen und einzuord-
nen. In der Studie mit (N = 58 inklusive Klassen, N = 888 Drittklässler:innen) wurde eine 
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unterrichtsintegrierte Intervention zur Förderung von rechenschwachen Schüler:innen von 
den Regellehrkräften durchgeführt. Zwei Experimentalgruppen (n = 37 Lehrkräfte) erhielten 
die Fördermaterialien, die Lehrkräfte (n = 21) in der Kontrollgruppe (GruppeCONTROL) führte 
ihren normalen Mathematikunterricht durch. Die Experimentalgruppe GruppeMAT (n = 16 
Lehrkräfte) erhielt die Fördermaterialien, die Experimentalgruppe GruppeMEET (n = 21 Lehr-
kräfte) bekam zusätzlich zu den Materialien ein Fortbildungsangebot (zwei Nachmittage). 
Entgegen den Erwartungen machten die Lernenden in der GruppeMAT größere Leistungs-
fortschritte als die GruppeMEET. Um dieses Ergebnis zu verstehen, wurde in der hier präsen-
tierten Studie der Einfluss der unterschiedlichen Interventionsformen auf Schüler:innen mit 
unterschiedlichen mathematischen Vorkenntnissen untersucht. Berechnet wurden Random 
Slope Modelle mit Cross-Level Interaktionen. Entgegen den Erwartungen machten Lernen-
de mit hohen Vorkenntnissen in der GruppeMAT signifikant größere Leistungsfortschritte als 
vergleichbare Lernende in der GruppeMEET. Die Kontrollvariablen auf Individual- und Klas-
senebene konnten dieses Ergebnis nicht erklären. Dieses Resultat weist erstens darauf hin, 
dass es sehr herausfordernd ist, inklusiven Unterricht zu untersuchen und die verschiede-
nen Einflussvariablen zu kontrollieren. Zudem stellt sich die Frage, ob eine rein unterrichts-
integrierte Förderung den Bedürfnissen von rechenschwachen Lernenden gerecht wird und 
ob diese nicht auch eine individualisiertere Förderung außerhalb des Regelunterrichts be-
nötigen würden. 

Schlagwörter: Interventionsstudie, Null-Effekte, rechenschwache Schüler:innen, inklusiver 
Unterricht

There has been much research into how 
best to support students with below average 
achievement in mathematics. Researchers 
have shown that these students need extra 
support to develop a good grasp of basic 
mathematical knowledge and key concepts 
(e.g. Andersson, 2010; Chan et al., 2017) 
and that organized programs with explic-
it instruction are generally the best way to 
achieve this (e.g. Chodura et al., 2015; Ger-
sten et al., 2009; Ise et al., 2012; Stevens et 
al., 2018). Often, intervention programs for 
low achievers in mathematics involve small 
group settings or individual support and me-
ta-analyses have confirmed that individual, 
one-to-one, support is beneficial (Chodura 
et al., 2015; Ise et al., 2012). The results 
of remedial interventions in full classroom 
settings have been mixed (e.g. Fuchs et al., 
2015; Jitendra et al., 2017; Moser Opitz et 
al., 2017; Zhang & Xin, 2012) and success 
seems to depend on other factors such as 
the support of a special education teacher 

(Bottge et al., 2017). But while one-to-one 
support and small group interventions may 
be more effective than support in an inclu-
sive setting, they often take place outside 
of the regular classroom which means they 
work against the general objectives of pre-
venting exclusion and supporting inclusiv-
ity in education (e.g. Scherer et al., 2016; 
Feuser, 1989) and have disadvantages for 
student social participation (Wiener & Tar-
diff, 2004).

Providing individual support in the highly 
heterogeneous environment of an inclusive 
classroom is challenging for teachers. Mak-
ing an empirical evaluation of any interven-
tion is also complex because many factors 
can influence the outcome of any inclusive 
remedial program: Student characteristics 
(e.g. prior knowledge, intelligence, so-
cio-economic background, language pro-
ficiency; e.g. Powell et al., 2017; Wood et 
al., 2020), implementation quality (e.g. Ha-
germoser Sanetti & Fallon, 2011), aspects 
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of teaching quality such as classroom man-
agement or student support (e.g. Praetorius 
et al., 2018), and class composition (e.g. 
Zurbriggen, 2016). Because it is difficult to 
control for all of these complicating factors, 
there is a strong likelihood that an interven-
tion study in an inclusive setting will have 
null or unexpected effects. Studies with 
null results – and those with unexpected or 
unwanted results – are not often published 
(Conlin et al., 2019) and Gage et al. (2017) 
found that less than 50% of the meta-anal-
yses in special education discuss this pub-
lication bias. But as Jacob et al. (2019, p. 
581) points out, null results “have the po-
tential to yield valuable information beyond 
simply ‘this didn’t work’.” 

Null-effects and an inverted difference 
between the two experimental groups were 
the finding of an analysis of the outcomes 
of a remedial program in mathematics for 
low achievers reported in Pfister, Stöckli, et 
al. (2015) and Stöckli (2019). A multi-lev-
el regression analysis conducted by Stöckli 
(2019) also showed that the intervention 
had no significant impact on low achiev-
ers in mathematics, the intervention’s target 
group. In this paper we investigate the data 
provided in Pfister, Stöckli, et al. (2015) and 
Stöckli (2019) to see if additional analyses 
looking at the potential differential effects 
of the treatment conditions of the program 
on students with specific mathematical 
achievement profiles (low achievers, high 
achievers) can help to elucidate the reasons 
for the unexpected outcome.

Effective strategies for supporting 
low achievers in mathematics

Students who struggle to learn mathematics 
are variously referred as students with learn-
ing difficulties in mathematics, students with 
mathematical learning disabilities, or low 
achievers in mathematics. These students, 
who we collectively term low achievers in 
mathematics, are characterized by having 
large gaps in their mathematical knowledge 

relative to their peers. They especially have 
difficulty understanding the concept of the 
base-10 number system (see e.g. Anders-
son, 2010; Chan et al., 2017) and solving 
word problems (e.g. Zhang & Xin, 2012). 
On a procedural level, they have problems 
with counting by groups (e.g. Desoete et al., 
2009; Moser Opitz, 2013) and retrieving 
facts (e.g. Andersson, 2010). Therefore, many 
intervention programs address these issues. 

Empirical evidence from meta-analyses 
shows that structured, organized, programs 
and explicit instruction improve the per-
formance of low achievers in mathematics 
(e.g. Chodura et al., 2015; Gersten et al., 
2009; Stevens et al., 2018). The studies in-
cluded in the meta-analyses are, however, 
very heterogeneous. The numbers of par-
ticipants, characteristics and content of the 
intervention, and standardized measures 
used all vary and there is also a high effect 
size variance (Chodura et al., 2015; Stevens 
et al. 2018). The results of studies exploring 
which setting may be most suitable for sup-
porting low achievers in mathematics are 
also inconclusive. Ise et al. (2012) found 
that one-to-one training was more benefi-
cial than small group support and Chodu-
ra et al. (2015) reported promising results 
for one-to-one interventions, but only for 
children with at-risk dyscalculia. However, 
Jitendra et al. (2021) found a positive effect 
for an intervention carried out with groups 
of two or three children at a time and Ste-
vens et al. (2018) found that group size had 
no impact. 

Another point to consider is that one-to-
one support and small group interventions 
are often provided in separate resource 
rooms and it is not clear if effective target-
ed interventions are possible in inclusive 
settings. Some studies show that support-
ing students in a separate setting can be 
advantageous. In a study by Bottge et al. 
(2017), students receiving an intervention 
on fractions in a resource room had high-
er achievement gains than those who were 
taught in the inclusive setting. Fuchs et al. 
(2015) found that students receiving spe-
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cialized education in small groups signifi-
cantly outperformed students in a co-taught 
inclusive classroom. Other studies indicate 
that interventions in inclusive settings could 
be more effective. A meta-analysis focused 
on word problem solving skills found small-
er effect sizes for interventions in special 
educational settings compared to those in 
inclusive settings (Zang & Xin, 2012). In a 
study focused on the children’s understand-
ing of basic arithmetical concepts, Moser 
Opitz et al. (2017) reported that an inter-
vention program to improve the mathemat-
ical achievement gain of low achievers in 
fifth grade who were partially integrated in 
the regular classroom had significant posi-
tive effects. 

Interventions which involve taking stu-
dents outside of the regular classroom for 
extra tutoring also have their critics. Ac-
cording to Hinz and Köpfer (2016), Feuser 
(1989), and Scherer et al. (2016) such prac-
tices are against the principles of inclusive 
education, which aims to offer joint learn-
ing situations for all students by having a 
high level of differentiation within the class-
room. Removing students with special edu-
cational needs from the classroom for sup-
port lessons can result in harmful labels and 
hinder their social participation and devel-
opment. Wiener and Tardiff (2004) showed 
that regular support outside the classroom 
has a negative effect on the social accep-
tance of students. 

Hoping to address some of these issues, 
the intervention study asked general educa-
tion teachers to implement a modified ver-
sion of a program developed by Freesemann 
(2014) in inclusive third grade mathematics 
classes (see Pfister, Stöckli, et al. 2015; Pfis-
ter, Moser Opitz, & Pauli, 2015; Stöckli, 
2019 for details). Two experimental groups 
(groupMEET: program and in-service training 
and groupMAT: program only) executed the 
program while the control group continued 
as usual. Based on the results of a study by 
Moser Opitz et al. (2017), it was hypothe-
sized that the low achievers in mathemat-
ics in the experimental classrooms would 

make greater gains than those in the con-
trol group. Because structured in-service 
training has been shown to be beneficial 
(Lipowsky, 2004), low achieving students 
in groupMEET were expected to make more 
progress than those in groupMAT.

Results reported by Pfister, Stöckli, et al. 
(2015) and Stöckli (2019) revealed null 
and unexpected effects. When controlling 
for math achievement t1, IQ, SES, age, and 
gender at level 1 a multilevel analysis found 
no intervention effect for groupMEET and 
groupMAT at t2 (Pfister, Stöckli, et al., 2015). 
Contrary to expectations, groupMAT outper-
formed groupMEET. When selected control 
variables were added at level 2, there was 
only a small intervention effect for group-
MAT compared to the control group (Stöckli, 
2019). This suggested that the outcome of 
the study might have been dependent on 
the achievement level of the students at t1.

Research questions

The results presented in Pfister, Stöckli, et al. 
(2015) and Stöckli (2019) indicate that the 
intervention might have only been suitable 
and beneficial for students with specific 
mathematical achievement profiles. There-
fore, this new analysis explores whether the 
intervention interacted with the mathemat-
ical achievement level of the students in 
each class at t1 to affect the study outcomes, 
leading to the following research questions:

RQ1) Do the treatment conditions of the 
intervention program have a differential ef-
fect on students with a low level of mathe-
matical achievement at t1 in each class?

RQ2) Do the treatment conditions of the 
intervention program have a differential ef-
fect on students with a high level of math-
ematical achievement at t1 in each class?
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Method

Design

A remedial program to support low achiev-
ers in mathematics was implemented by the 
general education teacher during the daily 
mathematics lesson of 888 third graders in 
58 inclusive classrooms over a period of 20 
weeks. The program was based on an in-
tervention program by Freesemann (2014) 
which has been shown to significantly im-
prove the learning gain of low achievers in 
mathematics in Grade 5 (Moser Opitz et 
al., 2017). It included the following compo-
nents (for a detailed description and exam-
ples see Pfister, Moser Opitz, & Pauli, 2015; 
Stöckli et al., 2014):
• 30 highly structured lesson plans on the 

base-10 number system (grouping, de-
grouping, place value), number line, and 
flexible addition/subtraction strategies). 
The plans showed the teachers how to 
adapt the Grade 3 curriculum for low 
achievers in mathematics and included 
suggestions for how to replace textbook 
pages and select suitable content and 
tasks for these students. The plans had sug-
gestions for how to review existing knowl-
edge (e.g. flexible addition strategies up to 
100) and add new knowledge (e.g. flexi-
ble addition strategies up to 1000). 

• Each lesson plan consisted of three 
phases: Introduction to the whole class, 
individualized work phase on “core 
concepts”, and classroom discussion. 
Suggestions for how to differentiate the 
learning material for students with dif-
ferent achievement levels in each phase 
were part of the lesson plans

• Flashcards with different achievement 
levels for work phase or training ses-
sions: Counting forwards and backwards 
by steps, and mental calculation. 

• The intervention followed the concept of 
scaffolding and included pre-formulated 
questions and hints for the teachers.

1 Mathematical achievement was also tested at the end of grade 3 and one year later, at the end of grade 4. To reduce complexity, and 
because the null effect remained stable, we only report the results for t1 and t2.

All classes followed the Grade 3 curricu-
lum in arithmetic during the intervention 
phase (numbers to 1000, flexible addition 
and subtraction strategies) using one of two 
very similar textbooks. The program was 
implemented under three conditions and 
the teachers were randomly assigned to 
the three groups: Two experimental groups 
(n = 37 teachers) worked with the program, 
the third group (groupCONTROL; n = 21 teach-
ers) continued teaching mathematics les-
sons as usual following the textbook. The 
teachers of the experimental groups attend-
ed a three-hour meeting at the beginning of 
the school year where they were introduced 
to the program and provided with lesson 
plans, worksheets, flashcards, and manip-
ulatives. The teachers in groupMAT (n = 16) 
only attended this meeting. The teachers in 
the second experimental group (groupMEET, 
n = 21) had two additional training sessions 
during which they were given examples of 
best-practice and were able to discuss their 
experiences of using the program.

Mathematical achievement was tested at 
the beginning of the school year (pre-test, 
t1) and after the intervention had ended, 6 
months later (post-test, t2)1. Information on 
socio-economic status (SES) was also col-
lected twice, at t1 and t2. Data on IQ, first 
language, German language comprehen-
sion and special educational needs in math-
ematics (SENMATH) were collected at t1. To 
monitor implementation fidelity, the teach-
ers were asked to submit logs showing how 
they implemented the lesson plans and one 
mathematics lesson in each of the classes in 
the experimental groups was video record-
ed. Teacher behavior was analyzed using a 
high-inference rating (Pfister, Moser Opitz, 
& Pauli, 2015). The video recordings re-
vealed that in 12 classes (groupMEET, group-
MAT) a second teacher was sometimes pres-
ent in the mathematics lessons. However, it 
is not known if this was a trained special 
education teacher (SET) and how he/she 
was involved in the mathematics teaching.
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Measures

Mathematical achievement was assessed 
using two standardized math tests which 
were in development for publication at the 
time of measurement. The tests measure 
whether students have acquired the basic 
arithmetic knowledge expected at their age/
grade. The pre-test (t1) was conducted using 
30 items from BASIS-MATH-G 2+ (WLE-re-
liability .84; Moser Opitz, Stöckli, et al., 
2020). The post-test (t2) was conducted us-
ing 41 items from BASIS-MATH-G 3+ (WLE 
reliability .89; Moser Opitz et al., 2019). 

IQ was assessed using CFT 1 (Cattell et 
al., 1997) and the SES book-task (Paulus, 
2009). Data on language comprehension 
in German and SENMATH were collected by 
asking teachers to complete a questionnaire 
at t1.

Sample

The sample comprised 888 third graders 
(50% female) in 58 classes2 in nine Ger-
man-speaking cantons of Switzerland. The 
average cluster size was 15.3 students per 
class (SD  =  5.2) and the mean age of the 
participating children at t1 was 8.7 years 
(SD  =  0.5). ICC (1) of the math test score 
was 9.6% at t1 and 13.5% at t2. Missing 
values proportions ranged from 0.0% (stu-
dent’s gender) to 2.0% (math score at t2).

Data analysis

Earlier analyses by members of the project 
team applied multilevel analysis using HLM 
7 (Raudenbush et al., 2013), that focused on 
the fixed effects of the treatment conditions 
at class level, controlling for the linear ef-
fects of the students’ mathematical achieve-
ment at t1 at the individual level (Pfister, 
Stöckli, et al., 2015) and class level (Stöckli, 
2019). In order to identify possible differen-
tial effects of the three treatment conditions 
(groupMEET, groupMAT, groupCONTROL) on stu-

2 There were 61 classes in the beginning. One teacher decided to leave the project and two classes had to be excluded because the quality 
of the intervention did not meet the study standards.

dents with different levels of math achieve-
ment at t1, two versions of a random slope 
model with cross-level-interactions were 
estimated in Mplus 8.7 (Muthén & Muthén, 
2017). 

In a first step, as a baseline, a two-level 
random intercept model with math achieve-
ment t2 as dependent variable at both levels 
was run (model 1). At level 1, math achieve-
ment t1, IQ, SES, age, gender, SENMATH, and 
German comprehension were included as 
predictors. At level 2, the model included 
mean math achievement t1 and two level-2 
dummy variables representing the treatment 
conditions as predictors. Math achievement 
scores at t1 and t2 were decomposed into 
latent level-specific variance components 
(Lüdtke et al., 2008). To assess all contrasts 
between the three treatment groups, this 
model was estimated in two versions based 
on different reference groups: In model 1a 
the reference group was groupCONTROL, in 
model 1b the reference group was groupMEET. 

To answer the first research question the 
baseline model, 1 a/b, was augmented by a 
random slope for the additional effect aris-
ing from a student being part of the lowest 
quartile in math achievement in their class 
at t1 while controlling for the linear effect of 
math achievement at t1. At level 2, this ran-
dom slope was regressed on the latent mean 
math achievement at t1 and two level-2 
dummy variables, representing the treat-
ment conditions. Again, different reference 
groups were defined for models 2a and 2b.

Finally, in order to answer the second re-
search question the random slope part of 
model 2 a/b was modified. In the resulting 
model 3 a/b the random slope was generat-
ed by regressing math achievement at t2 on 
a binary variable which represented being 
part of the highest math achievement quar-
tile in their class at t1. 

Therefore, models 2 a/b and 3 a/b test 
whether there are differential treatment ef-
fects that depend on the relative achieve-
ment-related position of students in their 
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class; whether weak or strong learners ben-
efit disproportionately from each treatment 
condition. 

The notation of the three models is as fol-
lows:

Model 1a3:
math_achievement_t2ic = β0c + β1(math_
achievement_t1ic - mean_math_achievement_
t1c) + β2IQi + β3SESi + β4agei + β5genderi + 
β6math_special_needsi + β7comprehension_of_
Germani + εic
β0c = γ00 + γ01mean_math_achievement_t1c + 
γ02group_meetc + γ03group_matc + u0c

In a slight deviation from this classical no-
tation, math achievement at t1 and t2 were 
decomposed into latent within-class and 
between-class components in all models. 
At the individual level, this essentially cor-
responds to centering the values around 
each group mean. Therefore, the manifest 
difference term math_achievement_t1ic - 
mean_math_achievement_t1c is used in the 
notation above. 

Model 2a:
math_achievement_t2ic = β0c + β1(math_
achievement_t1ic - mean_math_achievement_
t1c) + β2cmath_achievement_t1_Quartile1ic 
+ β3IQi + β4SESi + β5agei + β6genderi + β7math_
special_needsi + β8comprehension_of_Germani 
+ εic
β0c = γ00 + γ01mean_math_achievement_t1c 
+ γ02group_meetc + γ03group_matc + u0c
β2c = γ20 + γ21mean_math_achievement_t1c 
+ γ22group_meetc + γ23group_matc + u2c

In models 2a and 2b, the random slope 
relates to a binary level 1 variable (math_
achievement_t1_Quartile1) indicating that 
the students belong to the first (lowest) math 
achievement quartile in each class at t1 
(value: 1) vs. being part of one of the other 
three quartiles (value: 0). The percentage of 
students in the first quartile does not vary 
significantly between classes (M  =  0.249, 
SD = 0.044, F(57, 818) = 0.108, p = 1.000). 

3 In models 1b, 2b, and 3b, the reference group was groupMEET instead of groupCONTROL, which allowed us to assess the contrast between 
groupMEET and groupMAT.

Model 3a:
math_achievement_t2ic = β0c + β1(math_
achievement_t1ic - mean_math_achievement_
t1c) + β2cmath_achievement_t1_Quartile4ic 
+ β3IQi + β4SESi + β5agei + β6genderi + β7math_
special_needsi + β8comprehension_of_Germani 
+ εic
β0c = γ00 +γ01mean_math_achievement_t1c 
+ γ02group_meetc + γ03group_matc + u0c
β2c = γ20 + γ21mean_math_achievement_t1c 
+ γ22group_meetc + γ23group_matc + u2c

Models 3a and 3b are almost identical to 
models 2a and 2b. The only difference is that 
the binary indicator of the achievement re-
lated position in each class (math_achieve-
ment_t1_Quartile4) reflects being part of 
the fourth (highest) math achievement quar-
tile in each class at t1. The percentage of 
students in the fourth quartile does not vary 
significantly between classes (M  =  0.251, 
SD = 0.049, F(57, 818) = 0.160, p = 1.000). 

In models 2 a/b and 3 a/b, the random 
slope was allowed to correlate with the re-
siduum of math achievement at t2. In all 
models, mean values of the IQ, SES, age, 
gender, SENMATH and German comprehen-
sion were not included at level 2. Given 
the limited number of cases at level 2, the 
inclusion of more level 2 predictors would 
have led to an increased risk of overfitting. 
Due to slight aberrations from a normal dis-
tribution, Maximum Likelihood Robust Esti-
mator (MLR) was chosen as the estimator for 
all models. As a result, there were no stan-
dardized effects and explained variances.

Results

The results of models 1a and 1b are listed 
in Table 1. Because model 1 includes only 
fixed effects and random intercepts and has 
no random slope, it acts as a baseline.

Models 1a and 1b show – with identical 
coefficients for all level-1 predictors (cf. the 
within part of table 1) – that at the individ-
ual level, math achievement at t1 predict-
ed math achievement at t2 with a high de-
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gree of significance (b = 0.583, t = 16.772, 
p = .000). A one WLE unit (logit) increase at 
t1 resulted in an expected value at t2 that 
was, on average, 0.58 units higher. 

Controlling for this stability effect, IQ 
(b  =  0.015, t  =  5.914, p  =  .000), gender 
(b = 0.180, t = 2.852, p =  .004), SENMATH 
(b = -0.642, t = -6.916, p = .000), and Ger-
man comprehension (b = -0.144, t = -2.139, 
p = .032) showed significant unique effects 
on the change in math achievement be-
tween t1 and t2. Students with a higher IQ, 
male students, students without SENMATH 
and without German language limitations 
had higher mathematical achievement gain 
from t1 to t2. No significant effects of lev-
el-1 predictors SES and age were found. 

In the between part of both model 1a and 
model 1b, that is, at class level in each mod-
el, math achievement at t1 predicted math 
achievement at t2 with a high degree of sig-
nificance (b = 0.909, t = 4.165, p = .000). A 
(latent) mean class value 1 WLE unit (logit) 
higher at t1 resulted in an expected mean 
class value that was, on average, 0.91 units 
higher at t2. 

Third, testing for differential effects be-
tween the three treatment conditions, again 
at class level, resulted in only one signifi-
cant contrast (cf. model 1b): Students in the 
classes in groupMAT had a higher mathemat-
ical achievement gain than students in the 
classes in groupMEET (b = 0.384, t = 2.783, 
p = .005). The unexpected greater improve-
ment shown by students in groupMAT com-
pared to those in groupMEET, which was also 
highlighted by previous analyses (Pfister, 
Stöckli, et al., 2015; Stöckli, 2019), requires 
an explanation. To determine whether the 
intervention effect depended on the fit of 
the program with the needs of students with 
different achievement levels, models 2 and 
3 test whether there is an interaction be-
tween the treatment condition and the in-
dividual achievement level relative to their 
class mean.

The results of models 2a and 2b, address-
ing RQ1, are listed in table 2. The models 
include a random slope for being part of 

the lowest t1 math achievement quartile 
of each class and a cross-level-interaction 
with mean mathematics achievement level 
at t1 and treatment conditions.

In models 2a and 2b all coefficients at 
level 1 are identical and they are virtually 
identical with those in models 1a and 1b. 
Therefore, the focus is on the between part. 
The models show comparable fixed effects 
at class level for mean math achievement 
at t1. Adding the random effect makes the 
difference between the mean gain in math 
achievement of all classes in groupMAT com-
pared to those in groupCONTROL significant 
(b = 0.291, t = 2.224, p = .026). In model 
1, this effect was not significant, although 
the significance threshold was just narrow-
ly missed (b = 0.247, t = 1.880, p = .060). 
Given the small difference in the error 
probability, this result has little relevance. 
The achievement gain related difference 
between the classes in groupMAT and in 
groupMEET (cf. model 2b) is significant, and 
the error probability (b = 0.430, t = 3.000, 
p = .003) is roughly the same as in model 
1b (b = 0.384, t = 2.783, p = .005). 

In the random part, no significant effect 
was found, in either model 2a or model 2b. 
This means that the difference in the t1 to 
t2 mathematical achievement gain between 
the students in the quartile with the lowest 
achievement in each class is not systemati-
cally different from the achievement gain of 
the other students in each class. It is slightly 
below zero, but not statistically significant. 
The between class variation of the t1 to t2 
achievement gain of the students in the 
quartile with the lowest level of mathemat-
ical achievement in each class, compared 
to the three higher quartiles, also does not 
depend on the mean math achievement 
level in each class. Moreover, the relative 
achievement gain of the weakest learners in 
each class is not dependent on the type of 
treatment. 

To address RQ2, models 3a and 3b in-
cluded a random slope and a cross-level-in-
teraction for students being part of the quar-
tile with highest achievement in their class. 
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The level-1 effects remained unchanged. In 
terms of fixed effects at level 2, when this 
alternative random slope was introduced 
the only significant difference found was 
between classes in groupMAT and groupMEET 
(b = 0.314, t = 2.254, p = .024), just as in 
models 1 and 2. This means that in models 
3a and 3b the mean gain in math achieve-
ment is higher in classes in groupMAT than 
in classes in groupMEET. The difference in 
mathematical achievement gain on class 
level between the classes in groupMAT and 
groupCONTROL is not significant (b  =  0.231, 
t  =  1.700, p  =  .089), which was also the 
case in model 1a with p = .06.

In the random part of models 3a and 3b 
the random slope coefficient was not de-
pendent on the level of math achievement 
at t1. But, in model 3b the cross-level in-
teraction for the contrast between groupMAT 
and groupMEET was significant (b  =  0.296, 
t  =  2.791, p  =  .005). This means that the 
students in the top quartile of math achieve-
ment in each class in groupMAT showed 
higher mathematical achievement gains 
than the top quartile of students in each 
class of groupMEET. 

Discussion

This study aimed to analyze the null and 
unexpected effects of an intervention study 
that was designed to support low achiev-
ers in mathematics in an inclusive setting 
(Pfister, Stöckli, et al., 2015; Stöckli et al., 
2014; Stöckli, 2019). Specifically, it looked 
at whether the mathematical achievement 
gain of low achievers in mathematics 
(RQ1) and students with high mathemati-
cal achievement (RQ 2) depended on their 
mathematical achievement level at the be-
ginning of the study. 

As expected, individual variables (IQ, 
SENMATH, gender, German comprehension) 
significantly influenced the residual change 
score in math achievement between t1 and 
t2 at the individual level. We had predict-
ed that low achieving students in groupMEET, 

where teachers attended two in-service 
meetings to discuss the implementation of 
the intervention, would benefit more than 
those in the other groups. Indeed, the anal-
yses of Pfister, Moser Opitz and Pauli (2015) 
indicated a tendency for an increased use 
of student support strategies by teachers in 
groupMEET. But the results of model 2a and 
2b showed no significant effect for the stu-
dents in the first quartile of math achieve-
ment in each class in groupMEET compared 
to students in the same quartile in the other 
two experimental conditions (groupCONTROL 
and groupMAT). The theoretical advantage 
conferred by treatment MEET was not con-
firmed, even for the main target group. In-
stead, models 3a and 3b showed that there 
was a positive effect for those students in 
the groupMAT classes (where teachers re-
ceived the material) who already had a high 
level of math achievement (top quartile of 
each class) compared to the high achievers 
of each class in groupMEET. 

Although the results show that the inter-
vention did not have the desired effect, they 
do provide important insights for planning 
future studies and on how to improve the 
teaching of low achievers in mathematics 
(Jacob et al., 2019). First, there is no da-
ta-based explanation for the different out-
comes for groupMAT and groupMEET and for 
the positive effect of the intervention on 
the high achieving students in the groupMAT. 
Classroom composition does not explain 
the differences (Stöckli, 2019). This suggests 
that other variables, which have not been 
collected, or not collected systematical-
ly, might have affected the results. In large 
samples, if the sampling process was un-
biased, we would expect such variables to 
be neutralized. In smaller samples, like this 
one, such variables can play a significant 
role. Variables which could have affected 
the results include the number of students 
per class who have behavioral problems, 
the classroom management skills of the 
general education teacher (Farmer et al., 
2019), his or her professional mathemati-
cal knowledge (Hill et al., 2005), the regu-
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lar presence of a special education teacher 
(SET) in the classroom (Bottge et al., 2017), 
and the number of hours a SET was present 
in the classroom (Moser Opitz, Schnepel, 
et al., 2020). As reported by Pfister, Moser 
Opitz, and Pauli (2015), the results of the 
video analyses showed that a second teach-
er in the role of a SET was involved in math-
ematics lessons in some classes although 
the support did vary (support of a single stu-
dent, co-teaching, mixed). Also, the quality 
of student support (scaffolding) offered by 
the teachers, both general education teach-
er and SET, varied a great deal. This under-
lines a fundamental challenge of research in 
complex inclusive education settings. Jones 
and Brownell (2014) characterize these set-
tings as “nested instruction” and emphasize 
that it is difficult to disentangle the influ-
ence of the single teacher when different 
teachers work in different settings for vary-
ing lengths of time with different students. It 
is important that researchers develop ways 
to accommodate these challenges, although 
controlling for all of the relevant variables 
or even conducting studies with systematic 
variation would require very large sample 
sizes. While this may be realistic for survey 
studies, it is very challenging for interven-
tion programs, which require a high level of 
commitment and engagement from partici-
pating teachers. 

Because, contrary to the study objective, 
low achievers in mathematics did not ben-
efit from this intervention - high achievers 
in groupMAT were the greatest beneficiaries - 
we must consider whether targeted support 
in an inclusive setting can meet the needs of 
low achieving students. Low achieving stu-
dents need more individual, intensive sup-
port (Chodura et al., 2015; Ise et al., 2012). 
In another intervention study by Moser 
Opitz et al. (2017), which succeeded in 
improving the achievement of low achiev-
ers in mathematics, the program provided 
more individual support; one-to-one work 
was partially integrated into the regular 
classroom setting. A successful inclusive in-
tervention program that focused on percent-

ages, by Kuhl et al. (2021), also included 
much tailored, individual work. These stud-
ies used a more individualized approach 
with differentiated diagnostic tasks than 
was the case in this study, although it should 
be noted that they were both conducted in 
secondary schools. It might be that inclu-
sive programs are more suitable for older 
students whose self-regulated competence 
may be higher. We conclude that this inter-
vention was not sufficiently tailored for the 
needs of low achievers or individualized.

Limitations

Perhaps conducting additional analyses us-
ing data from a study that did not produce 
satisfactory results is not advisable; it can be 
seen as an attempt to retrospectively “bend 
the data into the shape” or gloss over null 
effects or unwanted findings. However, 
here the results of the new analyses do not 
contradict the earlier findings. They help 
to clarify the reasons behind the outcome. 
Building groups based on a measurement at 
a given point in time may lead to pushing 
the regression towards the mean because 
the measurement error is asymmetrically de-
pendent on the distance between each value 
and the mean. This is a minor concern in this 
context: The reliability of the mathematical 
achievement measure is high (.84) and the 
potential bias is the same for all three treat-
ment conditions. Therefore, any possible re-
gression effect should not have resulted in a 
false conclusion about the assessment of po-
tential differential effects. Another limitation 
of the study is its focus on only the general 
education teacher with no data collected on 
cooperation with a SET. Finally, the design 
of the program allowed teachers to decide 
which topic (e.g. place value, number line) 
should be taught to which students and there 
were no concrete diagnostic tasks to help 
them make a determination. For future pro-
grams, it would be important to offer diag-
nostic tasks along with information on how 
to support low achievers in mathematics.
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Conclusion

The results of this study contradict the 
accepted view that specific support in 
an inclusive setting is the best way to at-
tain improvements in achievement of low 
achievers (e.g. Hinz & Köpfer 2016; Feus-
er 1989; Scherer et al. 2016). Classroom 
support alone is apparently not enough to 
address the deficits in the mathematical un-
derstanding of low achievers although be-
ing taken outside the classroom for special 
support on a regular basis affects the social 
acceptance of those students by their peers 
(Wiener & Tardif, 2004). While studies have 
shown that low achievers can modulate any 
rejection with cooperative behavior (Schne-
pel et al., 2021), for this to happen the stu-
dents have to be able to participate in joint 
learning situations. It may therefore be that 
the social needs of low achievers in inclu-
sive classrooms are in conflict with their ac-
ademic needs. They need opportunities to 
cooperate with their peers to increase their 
social acceptance and they need individual 
support that must sometimes be provided 
outside of the classroom. The solution is to 
use multiple approaches, including group 
learning in an inclusive classroom and in-
dividualized measures (Moser Opitz et al., 
2018). More research, which considers the 
complex topic of nested instruction (Jones 
& Brownell, 2014), is needed to develop 
and evaluate such settings. 
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