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Abstract 
International large-scale assessments are facing several challenges: it is expected that they deliver 
reliable and comparable information on different levels of educational systems as well as docu-
menting the situation of educational systems every few years as trend information over time. This 
means that the instruments used to gather the information need to be adapted to actual situations 
in each cycle of the study as well as focusing on information that is sufficiently important for 
trend observations over the different cycles. In order to gather actual information as well as as-
sessing reliable and valid information over time, this involves walking on a tightrope. The chal-
lenge here is to predict what is currently important and what will also be relevant in the future. 

1. Introduction
Learning processes are not easy to understand – input, process, and output factors 
are multiple correlated –; this is what can be observed by analyzing available data 
from large-scale assessments. However, correlations are no proof of causality. We 
need to understand how these factors interact, which of them are independent, 
which are dependent, and which of both can be changed or influenced by develop-
ments or reforms in the educational sector. To access this information within large-
scale assessments background questionnaires are addressed to relevant groups of 
persons. Many of this background information can be reduced to their empirical 
values: thereby it seems to be easy to compare their values between participating 
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countries. To understand what these variables explain in a specific country it is 
necessary to understand their relation to social, cultural, economic and historical 
background factors. This kind of interpretation makes the difference between just 
numerous values and content related interpretations of differences in the observa-
tions.  

The aim of this article is to open the view for information that is gathered in the 
context of large-scale assessments. It is an attempt to sensitize for challenges and to 
initialize discussions for further development. Only with agreed objectives of future 
large-scale assessments specific recommendations could be given. The article will 
promote the understanding of the logic behind large-scale assessments, their oppor-
tunities but also their limits.  

This article will describe the purpose of international large-scale assessments 
(LSA) and will shed light on the theoretical and practical background of the process 
of developing tests and background questionnaires in its context from a country-
specific perspective, namely Germany. To understand differences between coun-
tries or changes within one country over time means to take the specific circum-
stances during the assessments into account. Comparing values is a mathematical 
operation, but to understand the content of the values means to understand them in 
a valid manner. Without reflecting the interpretation of the results its validity is 
questionable. Last but not least structural issues of LSAs will be addressed and 
conceptual strategies for the adaptation, development and preparation of interna-
tional large-scale assessments will be provided. It should be noted that no specific 
recommendations on item or scale level will be provided on a general level for 
large-scale assessments at the end of this article since – as it will be shown – this 
would be misleading in the understanding of LSA as cooperative projects. Never-
theless from a country specific perspective we point on issues that need to be ad-
dresses by looking on actual challenges in the German educational system. 

2. Large-scale assessments: Figures vs. content
Large-scale assessments (LSA) are well known not only by researchers or special-
ists but also by an interested public informed by general media. In many countries 
the basic results of large-scale assessments find their way into the public. Interested 
persons find more and detailed information on well prepared websites. The scien-
tific community encompasses the whole world.  

Most of the ‘consumers’ of the results provided by public press or internet un-
derstand the results just as league tables. Unfortunately, these league tables lead to 
a popular perception of LSAs representing only a (negligible) part of the surveys. 
Only those who dig deeper into the aim of the studies for which they are designed 
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and those who understand the limits of the surveys will receive a more helpful pic-
ture of the (different levels of the) educational systems that lie in the focus.  

Results need to be reflected – what do the results of a single country or the com-
parison of many countries tell us. The benefits of large-scale assessments only 
evolve by informed and reflected interpretation of the results. The numerous results 
are interesting by themselves but for an understanding content-related (valid) inter-
pretations are necessary. 

In the following, brief descriptions of the main aims of large-scale assessments 
are given. Following two well established trend surveys – TIMSS (Trends in Inter-
national Mathematics and Science Study) and PIRLS (Progress in International 
Reading Literacy Study) – and their frameworks for the development of achieve-
ment tests and background questionnaires are introduced. As a main focus the in-
terpretation – in the sense of valid information – of background variables is dis-
cussed. Only in the context of an argument-based approach to validation it can be 
understood that LSAs are not just league tables but offer valuable information to 
understand, to interpret and to develop educational systems, by taking the appro-
priate (valid) interpretation of the results into account.  

2.1 Large-scale assessments as system monitoring studies 

The first challenge – delivering reliable information on different levels of educa-
tional systems – is addressed by the initiator and the executing organization of such 
a study. Depending on its research interest, the focus of the study may vary. Since 
large-scale assessments require resources such as money, knowledge and the time 
of the participants, such studies have to focus on gathering necessary information to 
make informed decisions at a political, administration, district, school, classroom or 
private level. Since many large-scale assessments are mainly designed to offer in-
formation about educational systems, these surveys serve as system monitoring 
studies. For instance, within these studies, information is gathered about students’ 
family backgrounds as covariates. One international leading organization that ini-
tializes large-scale assessments is the International Association for the Evaluation 
of Educational Achievement (IEA). The IEA is an organization founded by interna-
tional-honored researchers who explored the possibility of comparing educational 
systems of different countries by understanding this as a natural experiment 
(Husén, 1967). This view was founded upon the observation that – empirically 
speaking – independent variables that can explain changes or developments do not 
change within a country-specific context: in other words, they do not have variance 
within one system. For example, this can include information about the structure of 
the educational system (tracked or not tracked) as well as concerning the question 
whether national assessments exist. International large-scale assessments offer the 
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possibility to evaluate these variables by comparing them between different educa-
tional systems. However, by creating an international comparison, the core question 
is to explore the important variables in an educational system that can prompt en-
hancements for students once their values differ. Nonetheless, the question re-
mains: What is the global goal of educational systems to enhance students in differ-
ent subjects, motivation or social values? What are international common goals  
or what goals are important only for specific regions of the world? Finally, what 
variables need to be varied to achieve expected and desired changes? 

The main field of expertise of the IEA is to assess the cognitive achievement of 
students, including reading, mathematics and science literacy, which is taught 
across the world. To assess these student abilities, first a framework needs to be 
designed that explains everyday life experiences that students need to learn or mas-
ter to participate in social life in an informed, critical, and autonomous manner, 
with the perspective of being a gainful and responsible member of society (Tenorth, 
1994). For younger students, this means that they need to learn the fundaments of 
cultural techniques (like reading, calculating and basic natural scientific knowl-
edge) step by step in a systematical manner.  

Next to the cognitive abilities of students, it is also important to assess the cir-
cumstances of learning because they open the possibility for changes that help or 
enable the students in their learning process. Since students’ learning is affected by 
many circumstances, the infrastructure of their learning environments in both their 
families and their schools and classes – and finally in their peers’ out of school and 
families – needs to be pictured in a survey that aims towards improving students’ 
achievement and their future prospects in society. 

The second challenge – to document the situation of educational systems every 
few years as trend information – encompasses the first challenge to further identify 
meaningful variables for assessing both achievement and background variables. 
Large-scale assessments designed as cross-sectional studies offer a specific quality 
of information on the educational systems that participate in these surveys. Never-
theless, cross-sectional studies offer a snapshot of the system, without the possibil-
ity to understand or extrapolate changes in both the average achievement level  
of students as well as causal inferences on those circumstances that may cause 
changes in student achievement. In order to investigate changes, longitudinal study 
designs are necessary. Since international large-scale assessments are mainly de-
signed as system monitoring studies, the main focus lies on the observation of sys-
tem-relevant information, whereby the students’ ability is one out of many possible 
indicators for the success of the educational system.1 Beginning in the mid-1990s, 
the frequency of international large-scale assessments became so high that the  
cycles of studies could be used as longitudinal information at the system level. Pre-
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viously the ‘steps’ between studies focusing on the same or similar objectives were 
so wide that each of the studies was state of the art within its time but incomparable 
over time. To offer continuous information about educational systems the interval 
between the surveys became shorter and the assessment of achievement and back-
ground information was carried over to the next cycles, marking the birth of (sys-
tem monitoring) trend studies. However, by designing these trend studies, a new 
challenge emerged: How can changes be measured in changing systems? Does the 
construct in one cycle of the study still represent the same in a later cycle? From 
the perspective of test theory – the conditio sine qua non – the fundamental axiom 
is “if you like to measure change, do not change the measure” (Tukey & Beaton 
cited in Mullis, Drucker, Preuschoff, Arora & Stanco, 2012, p. 3). However, if the 
reality changes how can we access the ‘new’ state of the art reality if we are con-
strained not to change the tools to assess it? 

Transferred to large-scale assessments this means: measuring trend is a chal-
lenge! The IEA set up two worldwide studies which document the development of 
educational systems and manage the challenges of large-scale assessments as trend 
studies. These studies – namely TIMSS and PIRLS – are presented in the following 
section. 

2.2 IEA trend studies: TIMSS and PIRLS 

Gaining the possibility to live one’s own life self-determined in today’s world re-
quires mastering the basic culture techniques that enable a person to communicate, 
obtain information independently, take part in daily life and have the opportunity to 
accomplish a productive job, namely being able to read, calculate and have some 
basic natural scientific knowledge. Students around the world start to learn this 
basic prerequisite from primary grade onwards. Owing to the importance of stu-
dents’ enhancement in schools, in 1960 the IEA decided to conduct the first inter-
national comparative pilot study focusing on mathematics, science, reading com-
prehension, geography and non-verbal ability (Kyriakides & Charalambous, 2014). 
Four years later (1964), the First International Mathematics Study (FIMS) was 
conducted and in 1970–71 the data collection of the First International Science 
Study (FISS) took place (IEA, n.d.). The Second International Mathematics Study 
(SIMS) followed in 1980–82 and the Second International Science Study (SISS) in 
1983–84. Finally, in 1995 a milestone for assessing mathematics and natural  
sciences occurred as the Third International Mathematics and Science Study 
(TIMSS) was carried out. This TIMS study was the beginning of a four-year cycle 
by assessing the mathematics and natural science ability of students in primary  
(3–4 graders) and secondary (7–8 graders) school. After 1999 – the first repetition 
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of TIMSS – the name of the cycle was adapted to its real design: Trends in Interna-
tional Mathematics and Science Study (followed by the year of the assessment). 

Although the assessment of reading started with the first pilot study (1960), it 
took until 1990–91 until the International Reading Literacy Study (IRLS) was con-
ducted to investigate the reading ability of 9 and 14 year old students (IEA, n.d.). 
About ten years later, the second milestone in the context of international large-
scale assessments was marked, with the beginning of the five-year cycle of the 
Progress in International Reading Literacy Study (PIRLS) as a trend study of 
fourth graders’ reading ability. 

Germany participated in the IEA Six-Subject Study in 1970, with (from its na-
tional perspective) disappointing results. Due to the dominant research paradigm in 
qualitative-oriented humanitarian sciences, Germany did not participate in the on-
going IEA international large-scale assessments for the next 20 years. Credit be-
longs to Rainer Lehmann, who ensured that Germany participated in 1991 with rep-
resentative samples from East and West Germany (right after the fall of the Berlin 
Wall) and four years later in TIMSS 1995. Due to the disappointing results again, 
German politicians decided to participate mandatorily in international system moni-
toring studies addressing the core culture techniques of society (reading, mathemat-
ics and science ability). Hence, Germany has participated in PIRLS from the first 
cycle in 2001 until today (2016) and with the primary grade cohort in TIMSS since 
2007. 

Since the results of international comparative studies such as TIMSS and PIRLS 
are read very carefully by politicians, administration and research in Germany, the 
value of the studies strongly depends on their information content. Next to the ap-
propriate achievement tests, the richness of the information content of the studies is 
based on background questionnaires. This offers the necessary independent varia-
bles that can be used to find and explain differences in the students’ abilities. Once 
patterns of explanations for the differences are identified – based on either the na-
tional or international level – this information can be used to initialize and under-
take reforms in the educational sector. Some may initialize effects very soon while 
others may take longer depending on the level in the educational system where 
these reforms take effect. 

Although the political decision to participate in international system monitoring 
studies has been made, the value of the studies depended on how accurately actual 
changes in society and its consequences for the educational system are addressed in 
these studies. For this reason, from a German perspective it is important that a 
powerful research framework is available that covers the most actual challenges in 
the educational system, as well as ensuring the participation of a significant number 
of countries. Most interesting are those countries that do not have the same but  
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similar challenges in their system as well as acting in similar circumstances as 
Germany. By looking at the top-scoring countries, international large-scale assess-
ments like TIMSS and PIRLS offer Germany important information about what is 
possible in educational systems. However, the core issue is to understand how 
neighbors or partners in unions handle the same or similar challenges given that 
they have comparable political, social and historical background under which the 
educational systems developed or are administered. 

Within the IEA the development of LSA is based on rich experience in conduct-
ing international assessments around the world. Based on the documented previous 
knowledge a successful design of future studies is only promising if current theo-
retical models are taken into account as well. To give an idea of the orientation in 
the process of the development of test instruments and background questionnaires 
the following two sections give a brief insight. 

2.2.1 Conceptual framework for achievement tests 

The concepts of the IEA studies are inspired by the perspective to contribute to an 
educational system in which students are prepared for their lives ahead. This mis-
sion is clearly apparent once the achievement definitions of the actual TIMSS 2015 
and PIRLS 2016 cycles are read: 

TIMSS 2015 Mathematics Framework: Mathematics is essential in daily life for such  
activities as counting, cooking, managing money, and building things. Beyond that, many 
career fields require a strong mathematical foundation, such as engineering, architecture, 
accounting, banking, business, medicine, ecology, and aerospace. Mathematics is vital to 
economics and finance, as well as to the computing technology and software development 
underlying our technologically advanced and information-based world (Grønmo, Lind-
quist, Arora & Mullis, 2013, p. 11).  

TIMSS 2015 Science Framework: The development of an understanding of science is im-
portant for students in today’s world if they are to become citizens who can make in-
formed decisions about themselves and the world in which they live. Every day they will 
be faced with a barrage of information, and sifting fact from fiction and understanding the 
scientific basis of important social, economic, and environmental issues is possible only if 
they have the tools to accomplish this (Jones, Wheeler & Centurino, 2013, p. 29). 

PIRLS 2016 Reading Framework: The PIRLS definition of reading literacy is grounded in 
IEA’s 1991 study, in which reading literacy was defined as ‘the ability to understand and 
use those written language forms required by society and/or valued by the individual’ 
(Mullis, Martin & Sainsbury, 2015, p. 11). 

Based on these definitions, the tests for assessing students’ achievement are de-
signed whereby they reflect tasks that are age-appropriate displayed and address the 
required cognitive abilities to solve these tasks. By developing tasks and the corre-
sponding test items, the experience that the students usually have at that age is  
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taken into account. Although the test items themselves are artificial – because they 
are displayed on paper or screen – they nevertheless address the interesting subject-
related (cognitive) abilities of the students.  

For the IEA studies, expert teams worked on the assessment frameworks and 
filled them with relevant subject areas and content domains of the interesting abili-
ties. For example, the reading ability tests presented to the students comprise dif-
ferent kinds of texts (informational and narrative), for which items are created that 
address different areas of comprehension. In a similar way, mathematics (number, 
geometric shapes and measures, as well as data display) and science (life science, 
physical science and earth science) tests are developed addressing the cognitive 
domains of knowing, applying and reasoning (Hooper, Mullis & Martin, 2013). 

To ensure that the designed assessment framework also covers the relevant areas 
in the national educational systems, a broad agreement exists concerning which 
abilities are taught in school around the world and how this can be assessed. For 
this reason, in IEA studies the assessment framework follows the common teaching 
goals described by the participating countries in their national curricula. 

In IEA studies, the curriculum is understood “as the major organizing concept in 
considering how educational opportunities are provided to students and the factors 
that influence how students use these opportunities” (Mullis, 2013, p. 4). Within 
IEA’s curriculum model (see figure 1), three (hierarchical) levels are distinguished. 
The top level of this model represents the legal level of national curriculum. In the 
official written documents, the intention of the teaching and learning process is de-
scribed. Since this is the normative- and theoretical-driven level, it is described as 
the intended curriculum. Thinking further from this theoretical framework towards 
practical issues at the next level, the implemented curriculum is located. Within this 
(theoretically deducible) curriculum, the realized aspects of the intended curricu-
lum are summarized. The implemented curriculum reflects the notion that – due to 
practical reasons or circumstances – not all intentions of the intended curriculum 
could be transferred into the practical teaching and learning process. For example, 
the textbooks used do not cover exactly the intended curriculum, while teachers 
cannot – e.g. due to social interactions with the students or different levels of stu-
dents’ abilities, motivation, or interest – realize all intended aspects of the docu-
mented (intended) curriculum. Finally, the realized (attained) curriculum reflects 
the notion that not everything that has been taught has been learned by the students, 
for whatever reason.  
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Figure 1: TIMSS curriculum model (source: Mullis, 2013, p. 5) 
 

 
 

Since the national (intended) curricula contain the official goals for teaching and 
learning but not a description of the circumstances or background information of 
the educational system, the IEA decided to gather further information concerning 
the national curriculum with a curriculum questionnaire which is answered by the 
national research coordinator of the actual study. The international study center 
highlights: 

The questionnaire is designed to collect basic information about the organization of the 
mathematics and science curriculum in each country, and about the content of these sub-
jects intended to be covered up to the fourth and eighth grades. It also includes questions 
on attrition and retention policies, the local or national examination system, as well as 
goals and standards for mathematics and science instruction (Martin, Mullis & Foy, 2013, 
p. 97 f.).  

To understand the process of teaching and learning by considering the opportunities 
to learn, all three levels of the curriculum – intended, implemented and realized – 
must be taken into account. Only an understanding of the different layers of inten-
tions and implementations in the teaching and learning process – by taking the  
level-specific circumstances gathered by background questionnaires into account – 
allows a purposeful development of educational systems. 

2.2.2 Conceptual framework for background questionnaires 

The stock-taking of the ability level of students by itself does not offer any indica-
tions about what needs to be changed in the educational system to enhance stu-
dents’ achievement. For this reason, in the IEA studies background questionnaires 
are addressed to different actors in the educational system. 

In today’s technologically-centered society, understanding how to improve student learn-
ing in mathematics and science [and fostering reading achievement] is vital for educational 
policy makers, as well as principals, teachers, and parents. A strong foundation in [reading 
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ability,] mathematics and science is crucial for student’s academic and professional devel-
opment, and fundamental to the prosperity and welfare of the global community (Hooper 
et al., 2013, p. 61 [supplements by the authors]). 

[The studies collect data] about how educational systems throughout the world deliver and 
promote learning …. These data on system structure, school organization, curricula, teach-
er education, and classroom practices reveal many pathways to teaching and learning. In 
particular, when compared across countries and in relation to student achievement, this in-
formation can provide insight into effective educational strategies for development and 
improvement (ibid.).  

Accessing this information to gain a rich background for analyzing students’ 
achievement helps to understand the current situation in educational systems and 
helps to compare it between different educational systems.  

Specific challenges occur if the briefly presented frameworks are transferred  
into the context of trend studies. Besides the requirement to get appropriate and 
useful information to understand educational systems, the chronological perspec-
tive is a challenge for itself as will be shown in the following section. 

2.2.3 Challenges by designing background questionnaires in trend studies 

By establishing trend studies, the assessment of background data is a major chal-
lenge. The main focus of the IEA studies lies on the accurate assessment of stu-
dents’ achievement. Based on this condition, most of the assessment time is allo-
cated to test administration. Relatively speaking, only a small portion of the time is 
used to obtain background information from the students. Moreover, the time that 
is planned to complete the home questionnaire by the parents is limited, since  
otherwise the response rate may drop or systematic cancellation for specific ques-
tions may occur. Given the fact that the background database is limited, it becomes 
even more crucial which questions are used and which are fruitful for trend analy-
sis. Following the rule that the same information needs to be gathered in the same 
way – by either comparing different countries among each other or comparing 
countries’ development over time – it is difficult to react to a dynamic educational 
system. To assess changing conditions in an appropriate way, it is necessary to 
adapt the background questionnaires accordingly. 

Once scales in the background questionnaires are repeated over different cycles 
of a study, the usage of item response theory (IRT) helps to make comparable scale 
scores both over time and between countries (see Mullis, Martin & Hooper, 2016). 
By using appropriate IRT models, sources of bias in the context of the assessment 
can be detected. After identifying the bias, it is possible to encounter it in specific 
(scaling) models or enhance the scales for next cycles or stages of the study. Ob-
taining appropriate and reliable responses in each cycle means that if changes in the 
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scales need to be undertaken, comparisons over cycles of studies are not possible. 
Nevertheless, the alternative to maintaining scales with inappropriate characteris-
tics would lead to misinterpretation regardless. As described by Mullis et al. (ibid.), 
the IRT approach is also used in the TIMSS and PIRLS studies. In general – as al-
ready mentioned – this is the state of the art to derive comparable scale scores. 
However, establishing this technique on a limited number of items (for each scale) 
causes other kind of challenges, as highlighted by Gustafsson and Rosén (2014). 
The core question (ibid.) that arises in the context of anchoring tests with only a 
few items relates to how reliable the concurrent modeling of the scales is, e.g. over 
time. As a conclusion, it should be noted that the items on which both the scales 
and the anchoring over time are based need to be selected very carefully.  

In addition to these model-based issues, He and van de Vijver (2013b) highlight 
the necessity of carefully constructing questions and scales for cross-cultural stud-
ies like large-scale assessments. Following their research, the authors also recom-
mend a careful investigation of the scales and items (e.g. by differential item func-
tioning (DIF), confirmative factor analysis (CFA) or multilevel (HLM) approaches) 
as well as standardized test settings (defined as basic requirements in the TIMSS 
and PIRLS study design). Furthermore, by conscientiously considering possible 
sources of bias (e.g. construct, method and item bias), it needs to be distinguished 
in the process of analysis which kind of reasons could lead to variances in the  
answers between persons, groups or countries (ibid.). Some of them may be ex-
plained as cross-cultural effects given that they could likely be based on different 
response behavior or they simply guide to the fact that there are objective differ-
ences observed. Based on their research, He and van de Vijver (2013a) find empiri-
cal evidence for a cross-ethnic general factor by answering Likert-type scales, 
which could – under consideration of the measurement level of the scale (taking 
into account the measurement equivalence, such as construct-, measurement unit- 
and full score-equivalence) – be used for comparisons between countries. Nonethe-
less, by looking more closely at the interpretation of scales, it becomes obvious that 
depending on the group of answering persons, more latent information could lie 
behind the differences in the scales that need to be explored in depth. 

At this point it becomes evident that the interpretation of scales is not only a 
technical driven approach that enables comparisons but it is also tightly associated 
with the interpretation of the scale – or in other words with its validity. The follow-
ing section gives an overview of the changing interpretation of validity in social 
science. 
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2. The question of validity 
With the development of tests during recent decades, the meaning of test criteria 
has also changed. The most affected criterion is the validation approach. The Jour-
nal of Educational Measurement dedicated a special issue to the topic of ‘validity’. 
In the leading article, Kane (2013) describes the development of the understanding 
of validity to date: 

Criterion-Based and Content-Based Approach: By around 1915, the notion of criterion  
validity was in use. With a criterion measure that was assumed to approximate the ‘real’ 
value of the attribute of interest, validity could be evaluated in terms of the relationship be-
tween test scores and criterion scores (Thorndike, 1918). The early work on criterion-
related validation mainly seems to have addressed applied problems in selection and 
placement with criteria specified in terms of desired outcomes (von Mayrhauser, 1992) 
(Kane, 2013, p. 4).  

The Construct Model: In their conceptualization of construct validity, Cronbach & Meehl 
(1955) shifted the focus from the development of a test for a given interpretation to the re-
lationship between the test and a proposed interpretation. They developed their construct 
validation framework in terms of then-current views in the philosophy of science that theo-
retical constructs would be implicitly defined by their roles in a theory (ibid., p. 5) 

Argument-Based Approach to Validation: Cronbach (1982, 1988) and House (1980) pro-
posed that the logic of evaluation argument could provide an effective framework for vali-
dation, and Cronbach (1988) suggested that a validity argument [emphasis in original] 
could provide an overall evaluation of the intended interpretations and uses of test scores 
by examining the evidence for and against the claims being made, including any evidence 
relevant to plausible alternate interpretations and uses. The analysis ‘should make clear, 
and to the extent possible, persuasive, the construction of reality and the value weightings 
implicit in a test and its application’ (Cronbach, 1988, p. 5) (ibid., p. 8). 

Technically speaking, the mentioned ‘tests’ do not need to be achievement tests; 
rather, the whole arguments also remain valid for the assessment of background 
information. Furthermore, the answers to scales of background questionnaires are 
not interpreted as right or wrong – as is the case for achievement tests – but rather 
as a reflection of the agreement with other relevant constructs. These can be scales 
of interest and motivation as well as socio-economic or socio-cultural welfare, etc. 
The argument concerning how the constructs – based on either tests or scales with-
in a questionnaire – have been interpreted as valid measures remains the same. 
Kane (2013, p. 3) highlights:  

Validity is not a property of the test. Rather, it is a property of the proposed interpretations 
and uses of the test scores. Interpretations and uses that make sense and are supported by 
appropriate evidence are considered to have high validity (or for short, to be valid), and in-
terpretations or uses that are not adequately supported, or worse, are contradicted by the 
available evidence are taken to have low validity (or for short, to be invalid). The scores 
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generated by a given test can be given different interpretations, and some of these interpre-
tations may be more plausible than others.  

In other words, the argument-based approach induces a pragmatic perspective, 
whereby the validity is taken as the range of its interpretation and practical implica-
tions. It calls for “a clear statement of the proposed interpretations and uses and a 
critical evaluation of these interpretations and uses” (Kane, 2006, p. 17). 

Following this argumentation, a counting of positions in rank-order tables – like 
league tables – does not make sense: as soon as background variables are used to 
show differences between groups or are used as independent variables, it must be 
ensured that the content and interpretation related to the background variables (or 
scales) can be interpreted between countries or groups in the same way. If this can-
not be ensured, it is very likely that the result will be like comparing apples and 
oranges. 

In the context of LSAs not only the value of indicators or scales by itself has to 
be taken into account. Also the (country) specific circumstances are important to be 
considered. Social, cultural, economic, and historical background information need 
to be reflected to understand for example the role of the number of books at home. 
A possible valid interpretation of the number of books at home is not only the pure 
number of printed objects but its value gives also an (indirect) indication concern-
ing the social, cultural, and economic status of the families. Looking on the correla-
tion of achievement and the number of books at home gives a general (universal) 
tendency but to understand what the number of books at home ‘really’ measure one 
has to reflect its validity. By comparing effects of such variables (or scales) be-
tween countries in the context of LSA it is important to reflect if similarities and 
differences can be interpreted in the same manner. To avoid over-simplifications of 
effects over all participating countries it could be a constructive strategy to focus on 
a selection of countries (e.g. EU, OECD, Scandinavia, East-Asia) for which the 
proportion of between country variances is more likely smaller than in not selected 
countries. By taken e.g. cultural and historical background into account observa-
tions between the observed countries appear in a different light. In the context of 
the number of books at home and its influence on reading achievement in school it 
might be of interest to take into account whether a country has a written or an oral 
tradition for the transmission of stories and fairytales. This cast a differentiated 
light on books as a cultural symbol. 

3. Strategies for the development of background questionnaires 
Since nobody can predict future developments in educational systems, how large-
scale assessments (and their instruments) should be designed to provide answers  
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to upcoming questions in the 21st century reflects one of the most important chal-
lenges. 

Essentially two perspectives can be distinguished, namely a research-oriented 
approach and a challenge-oriented approach. Nevertheless, both approaches need to 
follow the standards of modern test theory taking into account the measurement 
equivalence between countries (see He & van de Vijver, 2013a) and over time, as 
well as considering the argument-based perspective on the validity of the indicators 
and scales used. As highlighted in the ‘Education and Training Monitor’ of the  
European Commission (European Commission, 2016), international comparisons 
should only be based on indicators that are internationally comparable. This sounds 
easy, but it is difficult to realize. The question of validity of the information re-
mains due to the fact that cultural and historical differences in the interpretation of 
background variables influence its validity. 

In this sense, for the development of background questionnaires in large-scale 
assessments it seems to be a fruitful strategy to consider empirical-based theoreti- 
cal models that model the improvement of educational systems. In his meta-meta 
analysis, Hattie (2010) showed that those variables that are most effective in ex-
plaining differences in students’ abilities address a fruitful cognitive process of 
learning. This means that distant variables like the structure of the educational sys-
tem or the organization of everyday school life have (much) less predictive power 
than those showing how teachers support the learning process of students (e.g. co-
operative learning, peer tutoring, direct instruction, feedback). Taking up this idea 
and combining it with observations of school and classroom research, Klieme and 
Rakoczy (2008) highlight that the question concerning what good teaching is 
should be addressed by teams of researchers from different fields of expertise, in-
cluding empirical research, school effectiveness research and pedagogical psycho-
logical research. Research in the field of content knowledge, pedagogical content 
knowledge and pedagogical knowledge (Shulman, 1987) seems necessary to under-
stand the complex process of teaching and learning in school. In Germany, the ex-
perts for pedagogical content knowledge do not have a long tradition in quantitative 
research. Based on these observations and combining the expertise of both fields 
seems promising to investigate the learning process in schools and classrooms. To 
develop scientific-based factual knowledge for teachers, systematic research re-
garding the input, process and output of the educational process is needed. To cre-
ate a positive environment for teaching and learning processes, different levels of 
the educational system need to be evaluated (see i.e. Scheerens & Bosker, 1997). 
Studies like TIMSS or PIRLS offer the best conditions for this kind of research. 
Within these studies, the empirical educational research is combined with research 
about pedagogical content knowledge embedded into the framework of (interna-
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tional) school effectiveness research (see Klieme & Rakoczy, 2008). In this con-
text, one possible approach could be oriented towards the dynamic model of school 
effectiveness research of Creemers and Kyriakides (2006). This approach offers a 
research frame for understanding cross-sectional data as well as incorporating dy-
namic approaches that help to understand changes from the perspective of trend 
analysis. In this context, a third perspective carrying large-scale studies into the 
future could be to combine traditional background questionnaires and tests (either 
paper-and-pencil or electronic assessments) with assessment techniques that focus 
on the teaching and learning processes. This means that the study designs could be 
opened for approaches that enrich the cross-sectional data, e.g. with video record-
ings or systematic observations of the teaching and learning process; for instance, 
by using the Classroom Assessment Scoring System (CLASS) instruments (see Pi-
anta & Hamre, 2009). 

Returning to Hattie’s (2010) findings to deliver promising suggestions for en-
hancing the quality of teaching and learning, Klieme and Rakoczy (2008) highlight 
that it seems to be a good strategy to explore characteristics of the acquisition of 
knowledge and motivational factors of students, such as: (a) structured, explicit, 
and disturbance preventing guidance of the lessons; (b) supportive, student-oriented 
classroom-climate (social climate); and (c) cognitive activation (of students). Based 
on these prerequisites, the sound learning process and the time on task is positively 
affected, leading to higher performance and conceptual understanding among the 
students. Moreover, the experience of autonomy, competence and social acceptance 
also guides to a higher motivation in the learning process of the students (see ibid.). 
Furthermore, for this process information captured by video recording or classroom 
observations could also be an interesting source of information.  

4. Discussion 
Challenges in educational systems are as diverse as the groups of protagonists in-
volved. It has been known for some time that the expectations about the quality and 
quantity of information that teachers, parents, principals, administrational staff and 
politics possess strongly vary (Ross & Mählck, 1990). Within international large-
scale assessment, it is difficult to address all of these demands in an appropriate 
way, e.g. due to different historical, social or economic circumstances, the same 
groups might have different perspectives and questions within the different coun-
tries. To enable the countries to address the national-focused interest, the IEA of-
fers the possibility to create national adaptations and extensions of the background 
questionnaires. 
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Nevertheless, some questions can only be answered based on international com-
parisons. This does not necessarily mean that all participating countries need to ask 
the same questions, although either a union of countries that have the same infor-
mation needs could be built up or regional contexts of countries could be taken into 
account for specific adaptations of the background questionnaire. For communities 
of interest, the Nordic countries (e.g. Iceland, Norway, Sweden, Denmark and Fin-
land), the participating members of the European Union (EU) or the members of 
the OECD could serve as examples.  

The necessity of the requirement of regional analysis is obvious since the popu-
lation in Europe is becoming increasingly diverse. This emphasizes the role of edu-
cation in supporting the integration of migrants and strengthening social cohesion 
(European Commission, 2016, p. 20).  

The recommendations which can be drawn from the observations in this article 
are general statements that shall initiate a general discussion. The aim was not to 
provide specific variables or scales in general for future large-scale studies. General 
statements in this direction would be misleading. Without intensive research on 
specific research areas and without a systematic investigation what are the most 
important (research) questions a professional development of the next cycles of 
LSA is not possible.  

Nevertheless, looking from a country specific angle on the possibilities that 
LSAs offer, specific interest can be named. In Germany definitely, the question of 
how to handle social heterogeneity and the impact of the individual background of 
the students seems to be one of the most urgent questions for our societies and 
therefore for all levels in the educational system. However, since the weightage of 
these challenges differ between the countries the best strategie in the context of 
LSAs is to negotiate on a common sense and shared objectives that should be ad-
dressed by these studies. These questions are truly driven by actual political and 
social challenges. The more specific the questions are focused the smaller might  
be the group of countries that agree on common (background) framework. The  
recommendation of this article is to follow actual developments of strong theories 
that model the impact of the educational system and to be flexible enough to ad-
dress actual questions to all countries that are of importance and address questions 
to group of countries to cover their interest on specific information within their 
context and situation. Only due to meaningful planning of the design of tests and 
background questionnaires a solid data base will be available that allows (valid) 
interpretation of results from LSAs and the development of educational systems 
taken into account their individual circumstances. 
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The IEA offers the requisites to fulfil these recommendations therefore we are 
optimistic that LSAs will continue to offer important, reliable and valid information 
for the development of educational systems around the world.  

Note
 

1. A common misunderstanding concerning large-scale assessments is that even though the 
students are tested intensely, the results of the tests cannot be used for individual diagnosis, 
due to the sampling plan and the specific method of administering the test items. Once single 
students would lie in the focus of a study, the testing time and herewith the number of items 
needs to be expanded to obtain reliable individual student measurements (independent of per-
sonal or group-related circumstances). The technique used in large-scale assessments is opti-
mized to gather information from a representative sample of students with a sample of items 
that allow state of the art broad descriptions of the subject matter as well as being generalized 
to a population of students with known information about general learning circumstances in 
families, classes, schools and educational systems. 
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