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A B S T R A C T   

Objective: Students’ difficulties with word problems have been the subject of research for decades. Many studies 
identified students’ ability to construct a situation model that reflects the word problem’s situation structure 
correctly as a major factor. To overcome such difficulties, prior works suggested to provide learners with stra
tegies, which comprise to restructure the situation model by integrating different perspectives on the presented 
situation. Corresponding trainings have not been investigated systematically yet. 
Methods: We report on an experimental feasibility study investigating a training targeting the proposed strategies. 
Students from ten grade 2 classrooms (N = 115) in Germany participated in the study. The ten-day training 
focused on generating and comparing different perspectives on given situations but did not include any word 
problem solving. 
Results: Students participating in the training showed significantly higher progress in their ability to restructure 
situation models and their word problem solving skills from pre-to follow-up test than students from the control- 
group. The effect of the training was not influenced by students’ language skills. 
Conclusion: The results indicate that it is feasible to foster word problem solving skills by solely training how to 
restructure the initial situation model generated from a word problem. 
Practice: Since the experimental group received additional support in contrast to the control group, it is 
impossible to draw conclusions about the importance of the training for regular mathematics lessons, beyond the 
fact that the training is effective in principle. 
Implications: The approach should be compared to other approaches to foster word problem solving.   

1. Introduction 

Many studies reported that word problem solving is a particularly 
challenging task for primary school students (for an overview, see 
Daroczy et al., 2015). In school, teachers often draw on strategies such as 
“what I know, what I look for” to support learners in solving difficult 
word problems (Goulet-Lyle et al., 2020). Students are asked to identify 
the given sets and derive the solution from this information. However, 
such strategies do not encourage learners to approach problems flexibly, 
since they imply a linear, fixed route toward solving word problems and 
still allow superficial processing (e.g., by keyword strategies). Flexibility 
is assumed to be essential when dealing with new, unfamiliar situations 
(Warner et al., 2003). If learners encounter a difficult word problem, 
they may use flexibility to transfer knowledge and skills from contexts 
they are already familiar with and use this knowledge or these skills for 
the solution. Flexible thinking distinguishes good problem solvers from 

poor problem solvers: According to Schoenfeld (2007, p. 60), good 
problem solvers are “flexible and resourceful. They have many ways to 
think about problems – alternative approaches if they get stuck, ways of 
making progress when they hit roadblocks, of being efficient with (and 
making use of) what they know.” Researchers suggested specific stra
tegies, which encourage such flexibility in the context of word problem 
solving (Greeno, 1980; Stern, 1993). These strategies build on the idea 
that learners can generate additional perspectives to a word problem 
and interpret the described situation as a familiar, more accessible word 
problem. 

We use such strategies as the foundation for a training program that 
aims at developing flexibility in dealing with the additive situations 
described in word problems. We investigate, if fostering flexibility in 
dealing with additive situations by providing the suggested strategies 
may enhance students’ understanding of difficult word problems. 
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2. Theoretical background 

There is a long tradition of national and international research on 
word problem solving (Daroczy et al., 2015; Kintsch & Greeno, 1985; 
Stern, 1998). Typical word problems contain verbally described math
ematical problems, which can be solved by applying mathematical op
erations (Verschaffel et al., 2020). Contrary to context-free arithmetic 
tasks (e.g., “How much is 5 plus 7?”), such word problems describe 
mathematical operations within real-world phenomena (e.g., “Susi had 
5 marbles. Then, she got 7 marbles more. How many marbles does Susi 
have now?”). From the perspective of mathematics education, tradi
tional word problems need to be distinguished from real-world problems 
(Verschaffel et al., 2020): Whereas the latter aim at mastering mathe
matics in authentic, complex everyday situations, word problems in a 
traditional sense focus on teaching different meanings of mathematical 
concepts (Stern, 1998). In the classroom, they primarily serve the pur
pose of addressing various situation types (e.g., increasing a set) that can 
be described by a mathematical concept (e.g., addition) and their verbal 
description. As other works in the field, we focus on additive one-step 
word problems (e.g., Huang et al., 2019; Powell et al., 2017; Stern & 
Lehrndorfer, 1992), which can be solved with a single arithmetic 
operation (addition or subtraction) and do not contain irrelevant 
information. 

2.1. Word problem solving 

A range of process models (e.g., Blum & Leiβ, 2007; Kintsch & 
Greeno, 1985) describe prototypically how students approach word 
problems. They assume that learners construct different mental models. 
This idealized process can be described as “transformational” (Czocher, 
2018): Learners transform a real-world problem into a mathematical 
problem and then transform the solution back again. 

Two different types of models play a key role in the solution process 
(Kintsch & Greeno, 1985; Verschaffel et al., 2020): The situation model 
and the mathematical model. Learners encounter a certain text base, 
which is the verbal description of the given situation. Proceeding from 
this text base, learners construct these two models sequentially. The 
situation model is the learner’s internal, mental presentation of the 
given situation (Czocher, 2018) and typically comprises relations among 
certain quantities from the situation (e.g., part-whole relations). A 
mathematical model, which is referred to as a “representation that is 
expressed externally and mathematically” (Czocher, 2018, p. 139), de
scribes these relations with mathematical concepts and symbols. Using 
mathematical techniques, students obtain a numerical result based on 
this mathematical model. What constitutes mathematical work in this 
sense may change with students’ mathematical development. While 
young (e.g., pre-school) students may model the situation with concrete 
material, their fingers, or mentally, students from grade 1 and 2 may 
increasingly activate learned mathematical strategies for addition and 
subtraction, or recall number facts. Writing down or imagining a sym
bolic mathematical expression (e.g., 5 + 7 = …) is not a necessary part of 
a mathematical model. We speak of a mathematical model, if students 
establish and use mathematical relations between the numeric quanti
ties entailed in the situation model. 

According to the modeling cycle by Blum and Leiβ (2007), inter
preting and validating the achieved results are important steps when 
solving complex, authentic real-world word problems. However, the 
simplified situations in additive one-step word problems do not contain 
much potential for interpretation and validation (Kaiser, 2017). Thus, 
we focus on constructing a situation model and a mathematical model in 
this work. 

Task features influence the difficulty of additive one-step word 
problems. For example, a linguistic complexity of the text base may cause 
comprehension obstacles and influence the learners’ construction of a 
situation model (Barbu & Beal, 2010; Plath & Leiss, 2018). A word 
problem’s difficulty may also be influenced by the arithmetic complexity 

of the numbers used in the presented situation (Daroczy et al., 2020). 
Even when reducing the linguistic and arithmetic complexity of a 

word problem as far as possible, there are still differences in difficulty 
caused by the features of the situation structure: semantic structure, ad
ditive or subtractive wording, and unknown set (e.g., Stern, 1998). 

2.1.1. Semantic structure 
The same mathematical structure (e.g., an additive operation such as 

5 + 4 = 9) can describe different real-world phenomena (Fig. 1). 
Commonly, these phenomena have been classified into three or four 
types of additive one-step word problems (so-called “semantic struc
tures”, e.g., Riley et al., 1983). 

Additive word problems can describe situations referring to the in
crease or decrease of a quantity (change), the combination of two 
quantities (combine), or the comparison of two quantities (compare). 
Equalize problems, a less common type, combine features of change and 
compare problems. Here, one set is initially compared with a second set 
(e.g., Susi’s marbles and Max’s marbles). One set is then changed (e.g., 
adding four marbles to Susi’s set), so that its cardinality is equivalent to 
the second set. This means that, instead of equalizing both sets (e.g., Max 
gives marbles to Susi), only one set is changed. While dynamic word 
problems (change, equalize) describe actions, combine and compare 
problems refer to static situations (Riley et al., 1983). 

Past research reports relatively consistent findings on the difficulty of 
the four semantic structures. While change and combine problems are 
considered rather easy, numerous studies highlighted compare problems 
as especially difficult semantic structures (e.g., Riley & Greeno, 1988). 
There are several factors that are discussed to explain the difficulty of 
compare problems. In compare problems, numbers do not only describe 
concrete sets, but also the difference between the two concrete sets 
(Stern, 1993). This difference does not exist as a concrete set, and thus 
may be harder to represent mentally. Learners can identify a difference 
set through one-to-one correspondence and counting the excess objects, 
or through modeling the situation with mathematical operations (Stern, 
1998). For the latter, it is crucial to understand addition and subtraction 
not only as an operation to determine the extent of quantitative change, 
but also as a way to model additive relations between quantities. Current 
models on number concept acquisition allocate such semantic structures 
in later phases of development (under the term "relationality"; for an 
overview see Hartmann & Fritz, 2021). There is little evidence on the 
difficulty of equalize problems, since they were not included in the 
majority of studies or distinguished as a separate semantic structure. 
Stern (1994) reported solution rates of 96% for first graders. She 
explained this high solution rate by pointing out that equalize problems 
only involve concrete sets and no difference sets. 

2.1.2. Additive or subtractive wording 
Variations of a word problem’s wording can also describe the same 

mathematical structure. Fuson et al. (1996) distinguish between additive 
and subtractive wording (a/s wording). Linguistically, the relations in 
compare problems can be expressed by relational terms, such as “more”, 
“bigger” (additive wording) or “less”, “smaller” (subtractive wording). 
By varying the a/s wording, different perspectives on the same situation 
can be emphasized. For instance, “Max has 4 marbles more than Susi” 
can also be expressed with subtractive wording: “Susi has 4 marbles less 
than Max”. Similarly, dynamic word problems can be expressed with 
action verbs referring to adding (additive wording, e.g., “to get”, “to 
buy”) or removing a quantity (subtractive wording, e.g., “to give away”, 
“to sell”). Combine problems do not allow a similar distinction of a/s 
wording. 

2.1.3. Unknown set 
One-step word problems involve three sets, of which one is unknown. 

For compare problems, these sets are called reference set, difference set, 
and compare set (e.g., Stern, 1993). Their equivalents in dynamic situ
ations are start set, change set, and result set. Combine problems involve 
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one whole set with two (disjoint, but exhaustive) subsets. Studies have 
shown that word problems with an unknown reference/start set or un
known subset are more difficult than those with an unknown compar
e/result/whole set (Gabler & Ufer, 2020; Van Lieshout & 
Xenidou-Dervou, 2020). This may be connected to the mathematical 
structure, which is determined by the unknown set: For the latter type of 
unknown set, learners can construct a mathematical model with an 
operation, which is directly applicable (e.g., 7 + 8 = x), while the 
operation resulting from the other type of unknown set may be repre
sented implicitly in learners’ mathematical models (e.g., x + 8 = 15). 
Learners may subsequently transform this implicit representation into a 
directly applicable mathematical structure (e.g., 15–8 = x). 

2.1.4. Unknown set and a/s wording 
The influence of the unknown set on a word problem’s difficulty is 

also connected to the a/s wording (Briars & Larkin, 1984). Word prob
lems in which the directly applicable mathematical operation is incon
sistent with the wording are usually harder than consistent word 
problems (“consistency hypothesis”, Lewis & Mayer, 1987). For 
example, the inconsistent word problem “Susi has three marbles. She has 
two marbles less than Max. How many marbles does Max have?” con
tains a subtractive wording (“less”), but addition is directly applicable (3 
+ 2 = x). The findings on the consistency of word problems are sup
ported by eye tracking studies, which observed that some learners 
mainly focus on key words and deduce the mathematical operation 
directly from this operation (Hegarty et al., 1992). Solving inconsistent 
word problems requires a deep analysis of the situation and therefore the 
construction of a sound situation model (Scheibling-Sève et al., 2020). 
Although most studies on the consistency of word problems focused on 
early primary school children, Verschaffel (1994) could still confirm the 
consistency hypothesis with 10–11 year olds. This underlines the 
importance of finding effective instructional approaches to support 
learners with the understanding of the given situation structure already 
in early school years. 

2.2. Language skills as prerequisite of word problem solving 

Beyond students’ domain-general abilities (e.g., fluid intelligence), 
their subject-specific skills and knowledge, their affect (e.g., the emotion 
of feeling motivated or frustrated), and their social background, lan
guage skills have been discussed as a prerequisite of word problem 
solving (Verschaffel et al., 2015; Vilenius-Tuohimaa et al., 2008). 

Language skills have been shown to influence learning mathematics, 
since learners need these skills to construct mathematical knowledge 
and to participate in classroom discourse (Moschkovich, 2015). In the 
context of word problem solving, language skills are particularly 
required in the form of reading skills since arithmetic situations are 

represented in written form. This is also confirmed by the meta-analysis 
by Peng et al. (2020), who could observe a stronger relation between 
language and mathematics skills for word problem solving in compari
son to other mathematical skills. Lower-level technical decoding skills 
(e.g., reading accuracy, reading fluency) as well as higher-level reading 
comprehension skills (in the sense of textual understanding) are crucial 
to decode the text base and to construct an accurate situation model 
(Vilenius-Tuohimaa et al., 2008). Studies in primary and secondary 
schools have repeatedly identified technical decoding skills and reading 
comprehension skills to be significant predictors of performance in word 
problem solving (Muth, 1984; Vilenius-Tuohimaa et al., 2008). Students 
with high reading comprehension skills seem to create more accurate 
situation models and mathematical models (Leiss et al., 2010). 

2.3. Flexibility in dealing with additive situations 

When solving a word problem, learners initially decode the words 
and sentences of the text base and integrate this information into a sit
uation model (Kintsch & Greeno, 1985). In the best case, this initial 
situation model contains all features of the situation structure, which 
were realized in the text base. The text base can emphasize different 
features of the situation structure. For example, the fact that Max has four 
objects (e.g., marbles, cookies) more than Susi can also be described by 
saying that Susi would have as many objects as Max, if she received four 
more objects from someone else. An original comparison of sets would 
be interpreted as an equalization in this new perspective. 

According to models of reading comprehension (e.g., Kintsch, 1998), 
learners do not only reconstruct the content of the text base, but may 
also add inferences to their situation model by restructuring their situ
ation model with features of the situation structure. For example, 
learners could restructure a compare situation by inferring a dynamic 
perspective, in which the difference between the two compared sets is 
equalized by an action, and integrate this new perspective into their 
individual situation model. 

Selecting a particular mathematical structure as a mathematical 
model is based on the learners’ situation model. However, identifying a 
mathematical structure also depends on the learners’ conceptual 
knowledge: Learners need conceptual knowledge about how different 
features of a situation structure relate to certain mathematical concepts. 
Conceptual knowledge, in this sense, comprises “principles that govern a 
domain and the interrelations between units of knowledge in this 
domain” and is expected to help students to organize “information in 
their internal representations of [the] problems” (Rittle-Johnson et al., 
2001). Psychological models use the term “schemata” to describe the 
mental representation of situation structures (as situation models) and 
solution strategies (as mathematical models) (Kintsch & Greeno, 1985). 
Common to both perspectives is the assumption that different 

Fig. 1. Semantic structures describing the same mathematical structure.  
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“schemata” must be individually available and also activated, so that 
learners can mathematize situation models. For instance, in a study with 
21 German 9th grade classes, Leiss et al. (2010) identify the construction 
of an adequate situation model as a specific difficulty generating feature 
in word problem solving. Depending on which features of the situation 
structure are available in the students’ individual situation model, 
different schemata can be activated to generate a mathematical model. 

In our context, even if learners can represent a compare situation 
structure (Riley et al., 1983; Schipper, 2009) adequately in their indi
vidual situation model, inferring additional features of the situation 
structure (e.g., inferring a dynamic perspective) may allow them to 
identify the correct mathematical model even with restricted conceptual 
knowledge how compare situations relate to addition and subtraction. 

Riley et al.’s (1983) seminal (computer) model of word problem 
solving, for example, proposed that compare situations could be 
restructured as combine situations, by establishing a one-to-one corre
spondence between the reference set and an equally large subset of the 
comparison set (or vice versa), and identifying the difference set as the 
other subset. Indeed, classical results by Hudson (1980) showed that, if 
compare problems are re-worded so that this one-to-one correspondence 
occurs explicitly, the word problem’s difficulty reduces substantially for 
children up to grade 1. Even though potentially very useful, restruc
turing a compare situation as a combine situation requires a substan
tially new perspective on the situation that is often hard to establish 
within the described context in a meaningful way. Depending on which 
information is available in the word problem and the initial situation 
model, other restructurings might be more helpful. The perspective 
proposed in this manuscript is to focus not on one potentially “most 
useful” restructuring strategy for each problem type, but to provide 
learners with a network of connections between different problem types 
that allows for flexible (and in the best case adaptive) restructuring of 
word problems in different ways. 

Thus, choosing an adequate mathematical operation is contingent on 
which features of a situation structure (cf. Chapter 2.1.) are included in 
the students’ situation models: Based on the features presented in the 
problem text alone, it may be more or less straightforward to construct a 
mathematical model. To overcome the reported barriers to mathematize 
their individual situation model, learners may benefit from inferring 
further features to the situation model based on their own knowledge 
about additive situations. We assume that this, in turn, may facilitate 
choosing an adequate mathematical operation. Based on the idea that 
conceptual knowledge comprises knowledge about interrelations (Rit
tle-Johnson et al., 2001), it may be helpful for learners to expand their 
conceptual knowledge by analyzing connections between different ad
ditive situation structures. 

In summary, constructing a situation model plays a central role in 
word problem solving. This can be described by theoretical models such 
as the text comprehension model by Kintsch (1998), which emphasizes 
the importance of reducing, organizing, and elaborating information 
from the text base, and it is also supported by empirical evidence (e.g., 
Leiss et al., 2010; Stern & Lehrndorfer, 1992; Thevenot et al., 2007). 
This work assumes that it is not only the decoding of the text base that is 
responsible for these differences in difficulty (“comprehension obsta
cles”, Prediger & Krägeloh, 2015), but primarily the identification of a 
mathematical structure that matches the identified situation structure 
(“conceptual obstacles”). 

In order to facilitate the latter process of overcoming conceptual 
obstacles, research from the early eighties suggested introducing stra
tegies to restructure situation models with further information, so that 
they can be mathematized more easily (Fuson et al., 1996; Greeno, 
1980; Stern, 1993). In this paper, strategies are understood as cognitive 
procedures that have a heuristic value when solving a certain type of 
problem. In the following, we are going to elaborate on two strategies 
(beyond the one from the Riley et al., 1983 model) that focus on 
restructuring the situation model by adding inferences: The Inversion 
Strategy, which is primarily targeted to turn inconsistent word problems 

into consistent ones, and the Dynamization Strategy, which is primarily 
targeted to turning difficult, static compare problems into potentially 
easier, dynamic equalize problems (Fig. 2). 

2.3.1. Inversion Strategy: changing the perspective on mathematical 
relations 

Stern (1993) and other researchers (Fuson et al., 1996; Verschaffel, 
1994) stress the role of understanding relational statements and the 
perspective on these relations. Stern (1993) found that 70% of the 
interviewed first graders did not identify relational statements such as 
“Max has 5 marbles more than Susi” and “Susi has 5 marbles less than 
Max” as equivalent. However, understanding this linguistic symmetry of 
relations may support students in solving compare problems (Stern, 
1993). Flexibly switching between linguistically symmetrical statements 
(inverting the direction of the relational term) may allow students to 
restructure more difficult compare problems with an unknown reference 
set as empirically easier ones with an unknown compare set and thus 
transform inconsistent into consistent word problems (see Chapter 
2.1.4., “Consistency Hypothesis”, Lewis & Mayer, 1987). To apply the 
Inversion Strategy, students need to reverse subject and object, and 
invert the a/s wording. 

2.3.2. Dynamization Strategy: changing the semantic structure 
Another suggestion aims at restructuring difficult semantic struc

tures as easier accessible structures. Greeno (1980) proposed to help 
learners with restructuring the semantic structure of change problems 
such as “Jill had 3 apples. Betty gave her some more apples. Now Jill has 
8 apples. How many did Betty give her?” as a combine situation with “3” 
as part and “8” as whole. Considering the reported difficulties of stu
dents when solving compare problems, this idea could be transferred to 
a similar strategy. Restructuring static compare problems into dynamic 
equalize problems seems particularly obvious here, since these situa
tions both contain disjoint sets, but equalize problems are considered 
easier than compare problems in models of word problem difficulty 
(Nesher et al., 1982). Also Fuson et al. (1996) reported higher solution 
rates for equalize problems in comparison to compare problems in a 
study with first and second graders. Thus, students may dynamize 
compare problems by restructuring them as equalize problems, making 
them easier to represent and mathematize. 

Defining the construct. These two strategies may be one way to 
restructure the learner’s situation model by adding inferences. We 
define this flexibility in dealing with additive situations as the skill to 
restructure situation models of additive one-step word problems by 
inferring additional features of the situation structure (a/s wording, 
semantic structure, unknown set). This includes restructuring a 
described situation regarding its situation structure, inferring features of 
the situation structure that are not described in the text base, and 
deciding if a description fits the verbally presented situation or not. If 
learners struggle during word problem solving, they may use this skill to 
spontaneously restructure their knowledge (as described in the theory of 
“cognitive flexibility”, Spiro et al., 1991). 

Learners with high flexibility may generate descriptions of the given 
situations that (1) describe the situation accurately, and (2) infer addi
tional features of the situation structure (e.g., an alternative description 
of the a/s wording). Such restructured situation models may support 
learners with constructing mathematical models. A low flexibility in 
dealing with additive situations may be one reason for difficulties with 
certain word problem types. If the described flexibility could be fostered, 
this may also help students when encountering difficult word problem 
types. Practical observations (Fromme et al., 2011) as well as theoretical 
considerations (Greeno, 1980; Stern, 1993) endorse approaches based 
on advancing learners’ flexibility. The approach differs from established 
approaches, which primarily offer one standard way to interpret a spe
cific type of word problems, e.g., as a part-whole situation (Riley et al., 
1983; Wolters, 1983). Dynamization and Inversion Strategies both aim 
at restructuring the learners’ situation model with further inferences 
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while reconstructing the situation structure, so that the situation model 
can be mathematized more easily. The two strategies may complement 
conceptual knowledge, which is necessary to solve word problems 
(Scheibling-Sève et al., 2020). They may help learners to focus on 
relevant features of the situation structure and to infer further features 
(Rittle-Johnson et al., 2001). Conveying these strategies may be one way 
to develop flexibility. 

3. The current study 

The current study aims to investigate, if conveying strategies to 
restructure situation models, such as the Inversion and the Dynamiza
tion strategy, is a feasible way to foster students’ flexibility in dealing 
with additive situations and word problem solving skills. While offering 
standard ways to interpret specific problem types has been effective (cf. 
Verschaffel et al., 2007), we are not aware of studies investigating 
trainings, which provide students with a range of strategies to restruc
ture situation models and explicitly investigate the resulting flexibility 
in dealing with additive situations. Thus, we were interested, if such a 
training would benefit students at all. However, we were careful not to 
include any tasks in the training that could practice other aspects of 
word problem solving beyond dealing with concrete situations (i.e. 
generating mathematical models, calculating or interpreting results). 
We addressed the following questions: 

RQ1: Does training strategies to restructure situation models go 
along with progress in students’ flexibility in dealing with additive 
situations (RQ1a) and their word problem solving skills (RQ1b) 
positively? Are these effects still present after four weeks? 

The strategies conveyed in the training have been proposed as 
potentially helpful for restructuring situation models. Thus, we expected 
training them would benefit students’ flexibility. As suggested by Stern 
(1993) and Greeno (1980), we expected that students would also make 
progress based on these strategies when solving word problems. Only 
few word problem training studies investigate (and find) sustained ef
fects (Lein et al., 2020). Thus, we did not pose hypotheses regarding 
long-term effects. 

RQ2: Is students’ different progress regarding flexibility in dealing 
with additive situations (RQ2a) and word problem solving skills 
(RQ2b) in the experimental and control condition related to 

students’ language skills directly after the training, and after four 
weeks? 

Learners with low language skills may face specific problems when 
learning to solve word problems (Peng et al., 2020). Our training aims to 
restructure situation models by re-wording word problems. Specific care 
was taken to support learners with low language skills regarding the 
linguistic challenges of this approach. Consequently, the training may 
particularly help learners to overcome the specific challenges posed by 
low language skills. Learners with high language skills may already have 
other strategies to approach word problems, to which the conveyed 
strategies are not well aligned, possibly resulting in a so-called “exper
tise reversal effect” (Kalyuga et al., 2012). Additional cognitive re
sources might be needed to match their existing strategies with those 
from the training (Kalyuga et al., 2012). These considerations speak for a 
stronger effect for learners with low language skills than for learners 
with high language skills. However, if the measures to mitigate the 
specific linguistic challenges of the conveyed strategies are not effective, 
high language skills may be required to enact the conveyed strategies 
and use them to restructure situation models. This would result in higher 
benefits for learners with high language skills, similar to a Matthew 
effect (Merton, 1968). Finally, the training might also be similarly 
effective for all students, regardless of their language skills. Prediger and 
Wessel (2018) reported comparable effects for learners with low and 
high language skills in a training on fractions. 

RQ3: Do the differences regarding the development of students’ 
word problem solving skills between control and experimental group 
remain, when statistically controlling for students’ concurrent flex
ibility in dealing with additive situations? 

We assumed that the training’s effects on word problem solving 
would be caused due to students’ improved flexibility. Thus, we ex
pected that the effects would deteriorate, if students’ flexibility, 
measured at the same time as the corresponding word problem score, 
was controlled statistically. 

4. Method 

4.1. Procedure and design 

We conducted an experimental training study with second graders. 
According to the Bavarian curriculum, second graders have already 

Fig. 2. Examples for inversion strategy and dynamization strategy.  
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practiced to connect mathematical operations with actions and situa
tions. They are able to use this information to explain the connection 
between addition and subtraction (e.g., increasing a set and then 
reversing this action). The curriculum does not mention compare 
problems despite their empirical difficulty. Also textbook analyses (e.g., 
Gabler et al., 2023) indicate that compare problems occur barely in 
math lessons. School authorities approved the study, guardians gave 
consent to their child’s participation in the study. Around mid-term, 
students answered a pretest on their general cognitive abilities, 
reading comprehension skills, basic arithmetic skills, flexibility in 
dealing with additive situations, word problem solving skills, and per
sonal data. Based on the pretest, students were randomly allocated to 
experimental and control group. The experimental group received 
training, while the control group participated in regular instruction 
(subjects different from mathematics, mostly arts and German courses). 
The posttest directly after the training and the follow-up four weeks later 
surveyed students’ flexibility in dealing with additive situations and 
word problem solving skills (Fig. 3). 

4.2. Sample and group assignment 

The initial sample comprised N = 130 s graders from ten classrooms 
in three primary schools located in Munich, Germany, who attended the 
first measurement. Students were randomly assigned to the experi
mental or control group, considering students’ reading comprehension 
scores. Within each classroom, students’ reading comprehension scores 
were ranked. Out of the six highest scores, we randomly picked three 
students. The same procedure was repeated for the six lowest scores, 
resulting in six students per classroom forming a training group. All 
other remaining students of the classroom were assigned to the control 
group. With this procedure, we aimed to generate training groups with 
heterogeneous language skills, and to ensure comparability with the 
control group. Furthermore, learners with low language skills may 
benefit from contributions made by learners with high language skills 
(Pyle et al., 2017). This resulted in a control group (N = 70) and ten 
training groups (one per classroom) of six students each (N = 60). 

Those students taking part at the pretest, posttest, and follow-up 
were included in the formal analyses (N = 115, N = 54 experimental 
group; N = 61 control group). A sensitivity power analysis (repeated 
measures ANOVA, within-between interaction) for α = 0.05 and β =
0.95 yielded an effect size of f = 0.15 (small to medium effect). 

4.3. Training 

4.3.1. Organization 
The training comprised ten 40–50 min small-group sessions over five 

weeks. Pre-service teachers acted as tutors, following a script outlining 
content, procedure, and duration of the activities as well as wording 
options for student support. The training was piloted with N = 4 students 
from another school. 

4.3.2. Content 
The training aimed at developing flexibility in dealing with additive 

situations. No word problems were solved during the training, which 
means that students did not encounter word problems in their typical 
form (e.g., as in the word problem test) and were not asked to write 
down equations or make calculations. The program contained learning 
activities regarding difference sets (using the restructuring of compare 
situations as combine situations; Riley et al., 1983), the Dynamization 
Strategy and the Inversion Strategy. After an initial phase of familiar
izing with certain basics (e.g., relational statements), the Dynamization 
Strategy and the Inversion Strategy were introduced by dealing with 
given statements based on Fig. 2. One activity type involved verifying, if 
a statement corresponds to one given situation, another matching a 
statement with several given situations. In the second half of the 
training, learners were encouraged to generate different descriptions of 
given situations. Fig. 4 gives an overview of the program’s structure. 
More detailed information on the training program as well as 
case-studies on its implementation and uptake by students is provided in 
(Gabler & Ufer, 2021). 

During the program, learners were encouraged to contrast and 
analyze different features of given statements collaboratively. We 
intended to provide learners with a cognitive tool to restructure their 
situation models with further features, when solving word problems 
later. Learners were also asked to explain differences and commonalities 
between different statements (e.g., two symmetrical relational state
ments). Engaging in activities such as explaining, arguing, and justifying 
statements or descriptions was intended to enhance rich discourse 
practices (Erath et al., 2021). 

4.4. Instruments 

Trained university student assistants administered all instruments 
following explicit guidelines. Students completed all instruments as 
paper-pencil tests in individual work. Each test instrument was intro
duced by sample tasks. After phases of 15–25 min, short relaxation 

Fig. 3. Overview of the training study.  
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breaks with physical activities were included. The supplementary ma
terials provide additional details on the self-developed instruments. 

4.4.1. Flexibility in dealing with additive situations 
To measure flexibility in dealing with additive situations, a new in

strument was developed, pilot-tested (Gabler & Ufer, 2022), and 
adapted afterwards. The items were embedded into a story about two 
twins, who report on a birthday party they visited (Fig. 5). 

The learners decided, if the twins’ statements say the same thing. The 
statements emphasized different features of the situation structure. 
Some statement pairs referred to different situations (Fig. 5). Statements 
pairs that were equivalent corresponded either with the Dynamization 
Strategy, contrasting different semantic structures, or the Inversion 
Strategy, contrasting different a/s wordings. The test comprised eight 
Dynamization items and twelve Inversion items (testing time: 15 min). 
The answers were scored dichotomously. Missing and “I don’t know” 
(pretest: 4.5%, posttest: 3.0%, follow-up: 2.5%) answers were treated as 
incorrect. The reliability was satisfying (pretest: α = 0.80, posttest: α =
0.82, follow-up: α = 0.88. 

4.4.2. Word problem solving skills 
The word problem test was adapted from prior studies by Stern 

(1998). Systematically varying the semantic structure, a/s wording, and 
unknown set resulted in 20 word problem types in total (Gabler & Ufer, 
2020), represented by one item each (see Fig. 6 for a sample item). 

Each student worked on one of six booklets each containing a subset 
of 12 out of the 20 items (testing time: 12 min). The different booklets 
covered all 20 items and were linked in a multi-matrix design. Students’ 
solutions were scored as correct, if the numerical result was correct. 
Since not all students answered all items, scores on a common scale were 
acquired by scaling data with a one-dimensional Rasch Model (Rasch, 
1960). This model estimates a performance parameter on a latent scale 
for each learner and can provide comparable performance parameters 
also in the situation of a multi-matrix design, where participants worked 
different item sets. Mean person scores were restrained to zero across all 
three measurements. The WLE reliability was 0.63. 

4.4.3. Language skills 
The students’ language skills were measured with the German 

reading comprehension test ELFE II (Lenhard & Schneider, 2018). It 
assesses receptive language skills based on reading fluency and accuracy 
in a group setting. As recommended for second graders in the test 

manual, we used the subscales on the word level (choosing one out of 
four words which matches the given picture; speed test, 3 min) and 
sentence level (choosing one out of four words that fits into the given 
sentence; speed test, 3 min). Answers were coded dichotomously. The 
reliability was excellent (α = 0.97). 

4.4.4. General cognitive skills 
General cognitive skills were measured by using the subscales 

“Similarities”, “Classifications”, and “Matrices” of the Culture Fair In
telligence Test (CFT 1-R, Weiβ & Osterland, 2013), which measure 
characteristics of general cognitive skills in a culturally fair, 
language-free setting. The reliability of the three subscales was accept
able (subscale “Similarities”: α = 0.66; “Classifications”: α = 0.73; 
“Matrices”: α = 0.80). The three subscales were combined into one joint 
indicator. 

4.4.5. Basic arithmetic skills 
Basic arithmetic skills were measured with a test by Bochnik (2017), 

that was adapted for second graders in this study. Some of the tasks 
relate to technical skills in adding and subtracting numbers ranging until 
100. Further tasks required conceptual knowledge, for example on the 
relationship between addition and subtraction (e.g., by asking for all 
four calculations that can be conducted with the numbers 7, 8, and 15). 
The reliability is satisfying (α = 0.82). 

4.5. Statistical analyses 

Repeated measures ANOVAs were conducted based on linear mixed 
models with Bonferroni-corrected post-hoc tests. Dependencies in the 
clustered sample (students within classrooms) were modeled as a 
random factor. The calculations were executed in R with the packages 
lme4, emmeans, effectsize, and insight. 

5. Results 

5.1. Preliminary analyses 

See Table 1 for descriptive statistics of all measures. ANOVAs did not 
indicate significant treatment group differences at pretest for general 
cognitive skills, reading comprehension, basic arithmetic skills, initial 

Fig. 4. The training program’s structure.  

Fig. 5. Translated sample item of the flexibility test.  

Fig. 6. Sample item of the word problem test.  
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flexibility, or initial word problem solving skills (F(1, 113) < 0.23, p >
0.63). General cognitive skills and basic arithmetic skills were not 
included in covariates in the subsequent analyses. Including them did 
not change the overall pattern of effects. 

5.2. Flexibility in dealing with additive situations (RQ1a, RQ2a) 

Fig. 7 and Table 2 show the descriptive results in the flexibility test 
for students from the experimental and the control group, differentiated 
by low vs. high language skills. 

A repeated measures ANOVA (Table 3) showed a significant inter
action effect of measurement time and treatment group with a small effect 
size (F(222.00, 2) = 3.17, p = 0.044, ηp

2 = 0.03). This indicates that the 
experimental group and control group developed differently along the 
measurements (RQ1a). The other interaction effects, including the 
three-way interaction of language group, measurement time, and treatment 
group, were not significant, indicating that the treatment effect on stu
dents’ flexibility development was not statistically different for students 
with low vs. high language skills (RQ2a). 

5.3. Word problem solving skills (RQ1b, RQ2b) 

Fig. 8 and Table 4 show the descriptive results in the word problem 
test for students from the experimental and the control group, differ
entiated by low vs. high language skills. 

A repeated measures ANOVA (Table 5) showed a significant inter
action effect of measurement time and treatment group with a small effect 
size (F(222.00, 2) = 3.45, p = 0.034, ηp

2 = 0.03). This indicates that the 
experimental group and control group developed differently along the 
measurements (RQ1b). The other interaction effects, including the 
three-way interaction of language group, measurement time, and treatment 
group, were not significant, indicating that the treatment effect on stu
dents’ flexibility development was not statistically different for students 
with low vs. high language skills (RQ2b). 

The experimental group showed significant performance growth 
from pretest to follow-up, but not from pretest to posttest, while the 
control group showed no significant progress (experimental: pre–post: b 
= 0.26, p = 0.93, d = 0.16; pre–follow-up: b = 0.81, p < 0.001, d = 0.52; 
control: pre–post: b = − 0.08, p = 1, d = − 0.05; pre–follow-up: b = 0.04, 
p = 1, d = 0.03). The performance growth between pretest and follow-up 
was significantly stronger in the experimental than in the control group 

Table 1 
Descriptive statistics for all measures.  

Measure N M SD skew kurtosis min max 

General cognitive skills 115 0.67 0.13 − 0.55 0.99 0.22 0.98 
Reading comprehension 115 45.12 15.52 0.20 − 0.31 6.00 87.00 
Basic arithmetic skills 115 7.46 3.84 0.14 − 0.90 0.00 16.00 
Flexibility T1 115 14.06 4.06 − 0.53 − 0.51 3.00 20.00 
Flexibility T2 115 15.75 3.86 − 0.90 − 0.10 4.00 20.00 
Flexibility T3 115 16.15 4.17 − 1.49 2.00 0.00 20.00 
Word Problems T1 115 − 0.27 1.73 0.23 − 0.12 − 4.36 4.32 
Word Problems T2 115 − 0.19 1.70 0.13 0.02 − 4.30 4.32 
Word Problems T3 115 0.13 1.72 − 0.03 0.92 − 5.00 4.32 

Note. N: number of participants, M: mean, SD: standard deviation, min: minimum, max: maximum. 

Fig. 7. Development of flexibility scores by treatment and language group (estimated marginal means and standard errors).  
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(b = 0.77, p = 0.02, d = 0.49), but not from pretest to posttest (b = 0.34, 
p = 0.50, d = 0.21). 

5.3.1. Exploratory analysis per problem type 
Due to the restricted power of our study and the low number of items, 

we investigated students’ progress per problem type only descriptively 
in an exploratory manner (Fig. 9), so interpretations should be made 
with care. The two combine items were excluded, since they were very 
easy for all participants. Indeed, we observed the descriptively strongest 
increase in the experimental group for compare problems. From m1 to 
m3, is increase is descriptively stronger than for the other two problem 
types in the experimental group, and also stronger than for compare 
problems in the control group. 

5.4. Effects on word problem solving skills after controlling for flexibility 
(RQ3) 

To investigate RQ3, students’ flexibility in dealing with additive 
situations (at the respective measurements) was added as an additional 
covariate in the analyses in 4.3 (Table 6). 

Flexibility explained a significant share of variance in word problem 
solving scores (F(206.39, 1) = 62.28, p < 0.001, ηp

2 = 0.23). Neither the 
effect of measurement time (F(230.33, 2) = 1.76, p = 0.1754, ηp

2 = 0.02) 

Table 2 
Descriptive results for the flexibility test by treatment group, language group, and measurement.  

Treatment Language N T1 T2 T3 

M SD M SD M SD 

Experimental high 28 15.41 3.36 17.43 2.27 17.54 2.38 
Experimental low 26 12.46 3.54 14.73 3.54 15.81 3.54 
Control high 30 16.27 2.92 17.33 3.17 17.87 3.17 
Control low 31 12.06 4.57 13.55 4.56 13.54 5.39 

Note. N: number of participants per group, M: mean, SD: standard deviation. 

Table 3 
Repeated measures ANOVA for the flexibility test.  

Factor df1 df2 F p ηp
2 

Measurement 2 222.00 42.21 <0.001*** 0.28 
Treatment 1 110.46 0.54 0.463 0.00 
Language 1 110.70 27.55 <0.001*** 0.20 
Measurement x treatment 2 222.00 3.17 0.044* 0.03 
Measurement x language 2 222.00 0.63 0.536 0.01 
language x treatment 1 105.74 1.73 0.191 0.02 
Measurement x treatment x 

language 
2 222.00 1.41 0.246 0.01 

Note. *: p < 0.05; **: p < 0.01; ***: p < 0.001. 
Experimental and control group showed significant flexibility growth from 
pretest to posttest resp. follow-up (experimental: pre–post: b = 2.15, p < 0.001, d 
= 0.58; pre–follow-up: b = 2.74, p < 0.001, d = 0.75; control: pre–post: b = 1.28, 
p < 0.001, d = 0.35; pre–follow-up: b = 1.54, p < 0.001, d = 0.42). The per
formance growth between pretest and follow-up was significantly stronger in the 
experimental than in the control group (b = 1.20, p = 0.03, d = 0.33), but not 
from pretest to posttest (b = 0.87, p = 0.16, d = 0.24). 

Fig. 8. Word problem solving scores for experimental and control group by language skills for the three measurements (estimated marginal means and stan
dard errors). 
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nor its interaction with the treatment group (F(215.52, 2) = 1.73, p =
0.180, ηp

2 = 0.02) were significant anymore. Removing the three-way 
interaction as well as the two-way interaction between measurement 
and treatment from this model did not significantly affect overall model 
fit (χ2(4) = 4.19, p = 0.38). 

6. Discussion 

We proposed to foster students’ flexibility in dealing with additive 
situations to develop their word problem solving skills and investigated 
this approach in a feasibility study. We will discuss the following main 
findings: It is possible to develop students’ flexibility in dealing with 

additive situations (6.1). The training also has effects on students’ word 
problem solving skills (6.2). The effects occurred, however, only at 
follow-up (6.3). They are not significantly different for learners with 
high vs. low language skills (6.4). The training’s effects on students’ 
word problem solving skills can be partially explained by its effects on 
students’ flexibility (6.5). 

6.1. Flexibility in dealing with additive situations (RQ1a) 

Strategies to restructure situation models have been proposed (Fuson 
et al., 1996; Greeno, 1980; Stern, 1993), but empirical evidence was 
scarce. In our study, students showed significant progress regarding 
flexibility in dealing with additive situations. Even though this may 
partially be due to increasing familiarity with the flexibility test, it in
dicates that repeatedly analyzing additive situations may relate to a 
positive development. Specifically, training strategies to achieve this 
flexibility proved effective in our study compared to a neutral control. 
Prior qualitative results showed that some students struggle substan
tially with the training content, due to low language skills and missing 
conceptual knowledge for example regarding difference sets (Gabler & 
Ufer, 2021). The study shows that, on average, a positive development 
can be achieved by targeted training. It remains open, to which extent 
personalized support may be necessary for students with less beneficial 
prerequisites (Dumont & Ready, 2023). 

Table 4 
Descriptive results for the word problem test by treatment group, language group, and measurement.  

Treatment Language N T1 T2 T3 

M SD M SD M SD 

Experimental high 28 0.52 1.42 0.65 1.39 1.23 1.93 
Experimental low 26 − 1.14 1.64 − 0.76 1.49 − 0.23 1.50 
Control high 30 0.40 1.73 0.37 1.66 0.46 1.15 
Control low 31 − 0.90 1.52 − 1.03 1.68 − 0.88 1.53 

Note. N: number of participants per group, M: mean, SD: standard deviation. 

Table 5 
Repeated measures ANOVA for the word problem test.  

Factor df1 df2 F p ηp
2 

Measurement 2 222 4.69 0.010*** 0.04 
Treatment 1 111 1.68 0.198 0.01 
Language 1 111 36.07 <0.001*** 0.25 
Measurement x treatment 2 222 3.45 0.034* 0.03 
Measurement x language 2 222 0.04 0.960 0.00 
language x treatment 1 111 0.11 0.739 0.00 
Measurement x treatment x language 2 222 0.19 0.830 0.00 

Note. *: p < 0.05; **: p < 0.01; ***: p < 0.001. 

Fig. 9. Word problem solving solution rates for experimental and control group by problem type for the three measurements.  
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6.2. Word problem solving skills (RQ1b) 

Also the performance of the experimental group regarding word 
problem solving skills increased stronger than in the control group. This 
adds a new approach to existing trainings on word problem solving (Lein 
et al., 2020; Verschaffel et al., 2020). The neutral control group in our 
study only allows to conclude that fostering flexibility is a feasible way to 
develop word problem solving. Based on this study, we cannot draw 
conclusions on its effectiveness compared to other training approaches 
such as schema-based instruction (Cook et al., 2020). 

6.3. Primarily delayed effects (RQ1) 

Training effects on both outcomes were not significant directly after 
the training. This is of particular interest, since sustained effects are 
rarely investigated or found in research on word problem solving (Lein 
et al., 2020). One reason, why the descriptively smaller immediate ef
fects of the training did not reach significance, could be the restricted 
power of our study. Future research should go beyond small feasibility 
studies here. However, our study indicates that the effects of the training 
are not restricted to the time when it is administered. We can exclude 
that further learning opportunities on word problem solving caused this 
growth: All mathematics teachers reported that they focused on intro
ducing multiplication and axial symmetry in geometry, and not on ad
ditive word problems. Second, due to the randomized group assignment, 
it is plausible that the effects can be traced back causally to the training. 
Delayed progress after the training could also be due to application and 
elaboration of the acquired, but not yet sufficiently routinized strategies 
during everyday life. Students do focus on numbers and relations 
spontaneously also outside of school (spontaneous focusing tendencies, 
McMullen et al., 2013), which may have given them the opportunity to 
extend their newly gained skills, for example dynamizing a static situ
ation or inverting the a/s wording of relational statements, even after 
the training ended. If this explanation can be substantiated, it would be a 
convincing sign towards the effectiveness of the trained strategies. 

6.4. Role of language (RQ2) 

Prediger and Wessel (2018) pointed out that the effectiveness of 
mathematics and language trainings is commonly investigated for 
learners with low language skills, while findings on learners with high 
language skills are scarce. We investigated matched pairs of learners 
with low and high language skills. Different arguments spoke for 
different patterns of influence of language skills on the training’s effect. 
The results showed no indication that the training effects depended on 
language skills. Based on the sensitivity power analysis, this indicates 
that the benefit for learners with high and low language skills differs at 
most by a small to medium effect. This adds to findings by Prediger and 
Wessel (2018), who also could not identify differential instructional 
needs of learners with different language skills. It is not clear yet, which 
mechanisms can explain this effect. It is possible that two opposite 

mechanisms are in balance: On the one hand, the training activities may 
indeed address skills that learners with low language skills struggle most 
with (Peng et al., 2020), providing a potential advantage for them. At 
the same time, learners with high language skills may be able to use the 
entailed learning opportunities better (Merton, 1968). The exact 
mechanisms need to be investigated in future research. It is, however, 
promising that learners could benefit from the training regardless of 
their language skills. 

6.5. Flexibility explains gains in word problem solving skills (RQ3) 

Finally, we explored if the gains in flexibility could explain parallel 
gains in word problem solving skills. Indeed, the effects of temporal 
development and of the training were rendered insignificant, when 
students’ flexibility was considered. We take this as first (though, weak) 
evidence that flexibility development explains interindividual differ
ences in word problem solving skills. This would be in line with the 
assumed mechanism behind our training and resonates with the fact that 
we did not foster word problem solving in the training, but only 
restructuring additive situation models. We acknowledge that these re
sults need to be backed up with more advanced analyses, e.g., mediation 
analyses, but we find this result notable. 

6.6. Limitations and outlook 

Overall, the findings support suggestions by Greeno (1980) and Stern 
(1993) that fostering flexibility in dealing with additive situations by 
developing the Inversion Strategy and the Dynamization Strategy is a 
feasible way to develop learners’ word problem solving skills. Since the 
experimental group received additional support in contrast to the con
trol group, it is not possible to draw conclusions about the importance of 
the training program for regular mathematics lessons, beyond the fact 
that the training is effective in principle. In the future, the approach 
should be compared to other approaches to foster word problem solving. 

Flexibility in dealing with additive situations was measured with a 
new test instrument. Although the instrument was sufficiently reliable, it 
was quite easy and thus did not differentiate well between high- 
achieving students’ performance. The instrument only required recep
tive flexibility by evaluating the match of two different descriptions, but 
not to actively produce descriptions statements for the same situation. It 
is unclear yet, how this productive flexibility can be measured, in 
particular with this age group and with larger samples. Future research 
needs to investigate, if and how such instruments can be used to measure 
students’ flexibility and also scrutinize the role of receptive and pro
ductive flexibility. Finally, we considered general, and not subject- 
related language skills as control variable in our study. Our main 
reason was that it would be hard to disentangle our (already verbal) 
flexibility construct from subject-related language skills theoretically 
and empirically, as conceptualizations of subject-related language skills 
are strongly intertwined with mathematical understanding of the 
respective concepts on a theoretical level (Ufer & Bochnik, 2020). 
Future research might address this gap conceptually and empirically, 
and conceptualize and investigate the relation between flexibility, as a 
measure strongly focused on understanding how mathematical struc
tures occur in verbal descriptions of real-world situations, and 
subject-related as well as general language skills. 

6.7. Summary 

Eliciting the application of the Dynamization Strategy and the 
Inversion Strategy (Greeno, 1980; Stern, 1993) and reflecting on situa
tion structures showed a positive effect on flexibility and word problem 
solving and thus adds to effective trainings in the field. This observation 
also underpins the importance of the quality of the students’ individual 
situation model for word problem solving (Leiss et al., 2010; Stern & 
Lehrndorfer, 1992; Thevenot et al., 2007). It is not plausible that the 

Table 6 
Repeated measures ANOVA for the word problem test, with flexibility as a 
covariate.  

Factor/covariate df1 df2 F p ηp
2 

Measurement 2 230.33 1.76 0.175 0.02 
Treatment 1 103.23 1.46 0.230 0.01 
Language 1 113.45 17.02 <0.001*** 0.13 
Measurement x treatment 2 215.52 1.73 0.180 0.02 
Measurement x language 2 214.40 0.01 0.991 0.00 
language x treatment 1 103.73 1.53 0.219 0.01 
Measurement x treatment x 

language 
2 214.75 0.28 0.760 0.00 

flexibility 1 206.39 62.28 <0.001*** 0.23 

Note. *: p < 0.05; **: p < 0.01; ***: p < 0.001. 
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effect is only caused by the additional instruction, since no actual word 
problems were solved during the training. Indeed, the study indicates 
that it is possible to foster word problem solving skills by solely focusing 
on the level of the situation structure, while working with mathematical 
operations is (temporarily) left aside. However, further research is 
needed to explain the mechanisms behind the delayed effects on word 
problem solving skills and flexibility. 

Finally, students benefitted from the training regardless their lan
guage skills. This supports the assumption that language-related train
ings, including the flexible use of language to describe additive 
situations, are helpful for all learners, not only for those with low lan
guage skills. Moreover, the training provides a language-sensitive 
approach to support learners with different levels of language skills in 
word problem solving. 
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Textaufgaben. Grundschule, 26(3), 23–25. 

Stern, E. (1998). Die Entwicklung des mathematischen Verständnisses im Kindesalter. Pabst 
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