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Abstract (en) 

This is a study in the field of education, specifically focusing on educational curriculum 

development in Sweden and Japan. The study’s aim was to showcase relationship between 

curricular change incentivised by TIMSS and PISA results, and the improvement of students’ 

performance in the two tests. The research was conducted through two case studies and 

targets the history of curricular reform and test results in Sweden and Japan between 1995 and 

2015. The study shows a connection between curricular reforms and international knowledge 

assessment results in Sweden and Japan. 

 

Abstract (sv) 

Detta är en studie i området utbildning, specifikt med focus på läroplansutveckling i Sverige 

och Japan. Studiens syfte var att visa en konkret relation mellan förändring i läroplaner som 

uppmuntrats av resultat i TIMSS och PISA samt att förbättra dessa test resultat. Studien var 

utförd som en tvåfaldig fallstudie, betraktande historiken inom läroplansförändring samt 

testresultat i Sverige och Japan mellan 1995 och 2015. Studien visar på en korrelation mellan 

läroplansreformer och internationella testresultat i Sverige och Japan. 

 

要約 (jp) 

本稿は、教育学、特にスウェーデンと日本の指導要領開発についての研究でる。向

上するＴＩＭＳＳ、ＰＩＳＡでの得点の変化と、同テストを刺激とした指導要領の

変更の関係について考察するものである。そこで、スウェーデンと日本の二ヶ国を

分析し、二つのケーススタディーを通して研究を行う。両国は１９９４年から２０

１５年の指導要領の変化そして、国際知識評価テスト結果の上昇傾向が似ているか

らである。研究結果は学習指導要領の変化と国際知識評価テストの点数上昇の相関

性を示す。  
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1. Introduction 

The last few decades has seen the development of a new phenomenon in global education 

where national compulsory education has been influenced by international factors, 

specifically the international knowledge assessments such as Trends in International 

Mathematics and Science Study (abbr. TIMSS) and Programme for International Student 

Assessment (abbr. PISA), conducted by the International Association for the Evaluation of 

Educational Achievement (abbr. IEA) and Organisation for Economic Co-operation and 

Development (abbr. OECD) respectively. These two international tests create a basis for 

comparisons between educational systems in different countries and have been the centre in 

debates on educational performance in the recent years. During the last two decades, namely 

between 1995 and 2015 two countries, Sweden and Japan, have performed worse in these 

tests on every occasion until both countries saw educational change in the form of curricular 

reforms or revisions. These reforms were introduced in 2011 in Sweden and in 2008 in Japan. 

Subsequently, both countries saw an increase in test scores that followed this change. This 

phenomenon raises two main questions, which will be addressed in this paper: 

What particular educational changes did TIMSS and PISA bring in the two education 

curricula between 1995 and 2015? How did these changes subsequently impact international 

knowledge assessment results in Sweden and Japan as two economic and culturally different 

countries? 

The topic of the impact of TIMSS, PISA on education has been widely discussed in the 

academia and the wider society. Previous studies commonly discuss or compare educational 

systems by using the two tests’ results as a tool of measuring an educational system’s 

effectiveness. They point out what a given country does well and where a country could 

improve their education and see improving TIMSS and PISA scores as a sign of 

improvement. However, what previous scholars have done is merely to state that improved 

test scores are a result of the changes made. This thesis aims to close that gap by focusing on 

this relationship between the international knowledge assessments TIMSS, PISA and the 

curricular reforms and revisions, shedding light on what exactly has been changed in Swedish 

and Japanese curricula in the last two decades and how these changes relate to the 

assessments results. The two countries are different in terms of culture, economy and political 

landscape, but share similarities in form of international test result trends as well as recent 
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curricular reforms or revisions, which makes them suitable for this investigation as factors 

unrelated to the study can be excluded.  

In order to answer these questions, I use a combination of Robert K. Yin’s and Sharan 

Merriam’s approach to case study, summarized by Yazan (2015, 148), for use in education 

research. The benefit of this approach is that it allows for and encourages usage of both 

quantitative and qualitative data (Yazan 2015, 141). By using both quantitative and qualitative 

data to measure the same phenomena, the researcher can define a shared conclusion with 

multiple support (Yazan 2015, 146).  

This study investigates Sweden’s and Japan’s 1995-2015 TIMSS, and 2000-2015 PISA test 

scores. It also investigates both countries educational curricular documents used before and 

after both countries’ educational reform/curricular revision, which afterwards saw the above 

mentioned improvement in test scores. Both documents used before and after each country’s 

change will be necessary to identify changes done to the curriculum. Sweden’s curricular 

documents are the one being used 1994-2011, and the one being used presently since 2011. 

Japan’s curricular documents consist of the one that was used 1998-2008, and the one being 

used presently since 2009 (to be replaced in 2020). 

My hypothesis is that low performance in international knowledge assessments gives 

incentive to education reforms that produce better results. This is done by either introducing 

content and concepts to pupils earlier in their education, or by adapting and modelling the 

curriculum to fit the tests themselves. By doing so, pupils should familiarise themselves with 

the tested content better than before, which results in higher test results. 

The paper is structured as follows. The presentation of the state of the field is followed by 

analysis of the quantitative and qualitative data, namely Swedish and Japanese TIMSS and 

PISA tests results between 1995 and 2015 and related education curricula, and their revisions 

between 1994-2011 and 2003-2008, for Sweden and Japan respectively. The discussion of 

findings is followed by conclusions, where I present the research results. 

This study shows a connection between the curricular change and change in international test 

result trends: from negative to positive. However, to what degree this relationship holds true 

could not be determined. Time constrains and limited access to qualitative data made analysis 

of the last 3 years of compulsory school difficult. Thus, further research is needed. This would 
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allow for the understanding of whether the curricular changes observed in this thesis could be 

considered a successful strategy to improve academic ability in compulsory schools.  
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2. Literature Review 

The discourse on international knowledge assessment and curricular change has so far 

focused on several main issues, among others different factors that impact education and its 

effectiveness. These factors have been researched independently as well as in conjunction 

with international assessments such as the TIMSS and PISA tests. These factors can be 

divided into two main groups: international factors and national (or domestic) factors. 

International factors include the international knowledge assessment tests TIMSS, PISA. 

National factors consist of economy, culture and politics. 

2.1 TIMSS and PISA as Measurement Tools in Education 

2.1.1 Discourse on International Knowledge Assessments TIMSS, PISA 

Multiple scholars define TIMSS  as “curriculum-based” and PISA as “skill-based” (Hutchison 

2006, 6). A curriculum-based test would imply that the pupils’ curriculum would need to have 

the test’s contents covered in order for the pupils to perform. Contrary, a skill-based test 

would be related to situations one could find in the real world. In a study comparing the two 

tests, Dougal Hutchison concludes that the two tests are indeed distinct. While the author 

looks thoroughly on whether there are differences in assessment methods, content, subject 

inclusion and exclusion (the former two being found quite different and the latter very 

similar), the author fails to mention whether the existing difference and the distinction made 

can be useful for anything when analysing assessment results using both tests for the same 

countries. However, this comparison is limited to investigating mathematics only and does not 

study other common subjects e.g. science. The study shows that the two tests are comparable 

in terms of content, although only to a certain degree: converging and focusing 

numbers/algebra and facts for TIMSS as well as data and connections/concepts for PISA 

respectively. Due to the tests measuring different skill sets, they are also structurally different. 

Therefore, certain conflating measures had to be taken, such a combining content categories 

in order to make comparison possible. (Hutchison 2006, 11). One example of a used method 

would be: all test-questions for each test are labelled according to its fitting content category 

(e.g. geometry) and re-categorised as such. Then percentage is calculated. A similar method 

will be used in this thesis. 

The different purposes of TIMSS and PISA tests have also been debated. A general purpose 

of the two tests is to assess pupils in different countries to allow for further research through 
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benchmarking educational systems (IEA 2016; OECD 2018). However, some researchers, 

such as Paul Andrews, argue that scoring high, in this case on TIMSS would be beneficial for 

pupils that plan on pursuing higher education (Andrews 2012, 6). Andrews does not however 

explicitly mention what a high PISA score would allow pupils to gain. A look at other studies 

suggests that issue is not that simple. Yamada Tetsuya praises Japan’s PISA results, although 

not without criticism. The praise is done together with acknowledgment that PISA has helped 

foster a more assessment-focused education policy; a performance model type pedagogy1, 

without which, academic ability of Japanese pupils would decline (Yamada 2016, 17). Japan 

is a country where test results have been seen to have a direct relation to individual success 

(Cheng 1998, 17; Yamada 2016, 22-23), which makes Yamada’s praise of Japan’s high scores 

relevant in this case. Clearly, TIMSS and PISA tests have been considered as an effective tool 

for measuring education, however they have also been approached critically. 

2.1.2 Critical Approaches to PISA and TIMSS 

The critique of the international knowledge assessments is commonly focused on the issue of 

“success”. The issue stems from the unclear relation between raising TIMSS and PISA scores 

and a country’s profit. Is there an economic profit to raising test scores, or is exclusive to 

bragging rights? This is done in order to understand whether the two tests’ results can act as 

an incentive or not, as well as how. 

When discussing TIMSS and PISA tests, several scholars such as Andrews, Cheng, Hutchison 

and Yamada, do not dedicate a significant amount of attention to critical assessment of the 

tests. As the tests are used as instruments or viewfinders to look at academic differences, a 

critical approach to the instruments themselves is crucial. Possibly, the lack of critique might 

signify the robustness and accuracy the two assessments might hold according to those 

scholars. Another way to explain the common lack of criticism might be due to the “well 

known” idea that “if you want to measure change, then do not change the measure” 

(Hutchison 2006, 28). But the tests are not unproblematic. Hutchison argues that PISA’s and 

TIMSS have to be adjusted to accommodate the education which they attempt to measure. 

The question then becomes: should the tests revise the earlier methods, sacrificing 

                                                            
1 The performance model is a type of pedagogy in education where knowledge to be transmitted is clearly 
classified and pupil performance is measure by grading, typically through standardised tests (Yamada 2016, 15) 
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comparability in form of consistency, or do they simply add on new elements which create 

additional costs and work? (Hutchison 2006, 28). 

As mentioned briefly above, the two international knowledge assessment tests’ comparability 

tend to trigger discussion on preference whether high scores are preferable in one test or the 

other. One of the reasons why PISA is often the one brought up in the field might be a 

statement done by the OECD in the executive summary for the PISA 2009 results, stating that 

A modest goal of having all OECD countries boost their average PISA scores by 25 points over the 
next 20 years […] implies an aggregate gain of OECD GDP of USD 115 trillion over the lifetime of 
the generation born in 2010 […] Bringing all countries up to the average performance of Finland, 
[…] would result in gains in the order of USD 260 trillion (OECD 2009, 6) 

This statement by the OECD would suggest the existence of proof of a correlation between 

high PISA scores and economic success. It is reasonable to consider the OECD’s statement 

enticing. The statement seems to be appealing to governments and politicians (Andrews 2012, 

10). “Powerful, and seemingly unwarranted arguments” (Andrews 2012, 10) such as this are 

one of the reasons behind the criticism by scholars against the two international tests. 

Previously mentioned Yamada questions PISA scores as a measurement of national academic 

proficiency provided by schools alone, saying that knowledge acquired outside of school is 

not taken into consideration (Yamada 2016, 20). She is most likely talking about Japanese 

cram schools gakushū-juku, something not always present in, for example, also-highly-praised 

Finland.  

In contrast to the economic growth the OECD promises, it has been argued that there is no 

direct link between test scores and national economic development, the correlation being 

weak at best. After studying test results and economic growth correlation during two periods, 

the post-WW2 1900’s to 1980 and 1980 to 2015, David H. Kamens’ study on international 

test scores and economic growth suggests that both periods’ only produced inconsistent 

results. The study and its results are contradictory as Kamens, as well as Andrews (2012), 

argues that children with high scores “are more likely to gain access to higher levels of 

education” (Kamens 2015, 426). He states that such processes should increase the likelihood 

of economic growth. However, as discussed later in this thesis, other scholars’ studies suggest 

that this is not true in practice. Other scholars conclude that the observable effects of a 

correlation are present, but these effects disappear with the exclusion of the Asian countries 

such as Singapore, Hong Kong, Taiwan and South Korea (Ramirez et al. 2006, 3). Not to 

mention that the results of the study becomes inconclusive when observing only the latter 
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period, no matter the inclusion of the aforementioned Asian countries or not (Ramirez et al. 

2006, 17). Ramirez reaches the same conclusion no matter the observed period: there is no 

link between test results and economic growth. But even if the Western world does not reveal 

the correlation between economic growth and high international test results, would not Asian 

test results suggest that it is at least the case for Asian countries? According to both Kamens 

(2015) and Ramirez (et al. 2006): no, not quite. The two scholars both seem to accept Asian 

countries as exceptions, arguing that the national regimes of the time have impact on both 

education, pressure to achieve and also economic growth. Strangely, one historical high 

performer, Japan, is not mentioned in this context. Kamens concludes that the study supports 

two contradictory possibilities: future research will come to show stronger associations 

between economic growth and test scores as testing regimes become more stable, or, the link 

between test scores and national economic development will remain as is; weak or non-

existent. (Kamens 2015, 441). To summarise, while the OECD has issued a statement 

promising economic gain in relation to high PISA results, no study as of yet has managed to 

prove a correlation between test result change and economic change. However, international 

knowledge assessments have other usages than economic profit. They can also serve as a 

measuring tool, a basis for comparison when evaluating different educational systems and 

their strategies. 

2.1.3 TIMSS, PISA as a Tool for Comparing Educational Systems 

Even Japan, a traditional high performer in international knowledge assessments use Finland, 

another nation often subject to education analysis, for comparison in studies of theirs. One of 

the said studies states that they outplace Finland in terms of academic ability (Saruta 2012, 

92). But the study also suggest that Japan could adopt some of Finland’s thinking, judgement 

and expressive skills (Saruta 2012, 92), hinting that Japan lack in these fields. While only 

focusing on test results and content, Saruta’s report concludes that Finnish pupils have poor 

knowledge skills but higher literacy. This is a conclusion which corresponds with Andrews’ 

findings mentioned earlier that Finland’s TIMSS scores were poor in relative to their PISA 

scores. The reason for Finland’s lower TIMSS scores might be PISA’s structure and 

assessment process utilizing real-world situations instead of TIMSS’s which is more in line 

with a traditional curriculum (Andrews 2012, 6). Effectively, this makes PISA’s assessment 

methods favour such skills that the aforementioned Japanese report suggests over typical 

curriculum based skills associated with TIMSS. The two tests existing simultaneously, having 
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an overlap of participating countries and subjects have had researchers arguing one preferable 

over the other (Andrews 2012, 6). However, I argue that the existence of both is what allow 

simple studies such as Saruta’s to yield such accurate results. This usefulness of the difference 

is however not mentioned in any work that compares the two which are references throughout 

this thesis, like Hutchison’s study (2006). It becomes clear that the two tests are too different 

to identify a given education system’s strengths and weaknesses. Previous research suggests 

that the differences between the two tests and other factors influence the tests results.  

2.2 Discourse on Factors Impacting Education on a National Level 

2.2.1 Economic Factors 

The discourse on possible factors that influence performance on TIMSS and PISA test results 

suggests that a factor to certain countries’ high scores might be their economy. Paul Andrews 

bring up top-scoring Singapore, and he suggests that Singapore is one of the “worthless 

locations for understanding how systemic mathematics success can be achieved”. He does this 

when comparing Singapore with The United Kingdom and argues that a comparison between 

the two educational systems would yield nothing of interest (Andrews 2012, 5). This is 

because they are “so culturally different” (Andrews 2012, 5). Andrews means that the United 

Kingdom could not possibly gain anything from observing Singapore’s educational system, as 

they are different from the outset. He implies here that inspiration for improving one’s 

educational system should be taken from one of similarities, and not just look at test scores. In 

regards to other differences, Andrews mentions country area-size, GDP per capita and also 

neighbouring country relations, specifically outsourcing cheap manual labour. He states: 

In short, a good curriculum incorporating, for example, opportunities for problem solving at all 
levels of the student experience, which Singapore appears to have [12], is not necessarily a guarantee 
of systemic success. Being rich may help, although this is not always the case, as an examination of 
Norway’s performance on international tests shows. (Andrews 2012, 5) 

Considering only GPD is not sufficient as it is also important to consider a country’s 

education expenditure. This may affect the equality of opportunities in education in countries 

like Japan where education fees are not normalized in forms of, for example, taxation 

(Nakazawa 2015, 56). 

In his study of post-war Sweden Jonas Ljungberg discusses whether education and economic 

growth are directly related and asks if education causes economic growth or the other way 

around. He concludes that Sweden’s rapid development in several (if not all) sectors of 
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society and growth in GDP can be reasonably attributed to the introduction of compulsory 

schools at the time, and he argues that this relationship could very well be seen as a 

“cumulative process” (Ljungberg 2002, 137). Ljungberg does not however mention whether 

this holds true for contemporary societies, let alone Sweden. More research is needed in this 

area as it is in relation to other possible factors such as culture that impact education. 

2.2.2 Cultural Factors 

The importance of cultural factors, which have impact on education was suggested by 

Ljungberg, who argues that in case of Sweden home schooling could have functioned as an 

important factor. According to Ljungberg, Sweden before the era of industrialization had high 

literacy due to the norm of home schooling (Ljungberg 2002, 128). The fact that home 

schooling was the norm could have set the standard for what prior knowledge or literacy level 

a pupil newly enrolled to (e.g.) primary school should possess. Similar observations were 

made by Kai-ming Cheng who investigates the role of local education values in pre-modern 

East Asia. He argues that a strong learning ethos was deeply rooted in Japan’s and China’s 

cultural traditions (Cheng 1998, 14). According to Cheng, Japanese and Chinese teachers see 

high test scores as a proof of diligence while an American would instead focus on innate 

ability; emphasizing individuality and development of individual skills to match the pupils’ 

potential and unique needs (Cheng 1998, 16). This implies that in a case of cultural and 

economic different countries, adopting a certain examination method would also mean 

adopting another cultures values and standards. Much like discussed earlier Cheng also brings 

up cultural influences on school systems in East Asia. He observes that in East Asia, 

specifically in China, examination of civil servants was an important national exercise held 

annually from the Song dynasty (960-1279) until 1911 (Cheng 1998, 16). These examinations 

enabled citizens to climb the social ladder. Effects such as these can still be viewed in modern 

Chinese and Japanese societies (Cheng 1998, 17). This could explain an aptitude in traditional 

tests in countries with East Asian-cultures. However, no research has been done on national 

tests in relation to contemporary international knowledge assessments. Such research could 

explain and the potential advantage in international tests one educational system, such as post-

Song dynasty China, could gain from being accustomed to larger assessments. To summarise, 

scholars have argued that both culture and economy have deep rooted influences on 

education. Thus both economic and cultural aspects need to be taken into consideration when 

looking to import an external educational strategy, otherwise it would be difficult to make use 
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of another country’s more successful education system. This brings the discussion to the 

decision makers and national politics. 

2.2.3 Political Factors 

Outside cultural and economic influences on education, specifically relating to this study’s 

subjects, politics have had influences such as those discussed earlier in the chapter on critical 

approaches to TIMSS and PISA. In Sweden scholars argue that educational reform has been 

turned into fodder for the political debate enabling politicians to gain votes and supporters 

(Wettergren 2013, 13; Ringarp 2014, 47). Similarly, UK has seen relatively large educational 

reforms every time the leading political party has changed (Andrews 2012, 2). In cases such 

as these, the politics would directly influence, or rather control, what shape and direction the 

ministries handling education will take. As discussed in the previous chapter, educational 

systems are essentially manifestations of that culture’s ideas about education. This is also true 

for educational policies. However, few of these policies are free from external influence in the 

context of rapid globalization (Cheng 1998, 12). Comparing educational systems in order to 

improve academic ability to see what they do better seems promising. However, the above 

mentioned cultural values contained within an education system may be incompatible if 

imported through political decision based solely on whether the imported systems had high 

assessment results. As discussed in earlier chapters, such an imported education system or its 

strategies would not perform ideally. Since in this thesis, both Sweden and Japan are observed 

to utilize similar strategies, this factor could possibly discredit one aspect of this thesis’ 

findings: whether the similar trends in test results in both countries actually incentivised the 

same curricular change (and not just one country copying the other). 

This study aims to study the relationship between curricular change and improving 

international knowledge assessment results. With the help of knowledge relating to the tests 

differences we can determine whether a specific curricular change was incentivised by or 

affected either test. Such difference as that TIMSS and PISA can be thought of as curriculum 

and skill-based respectively become highly relevant. What this means is that while TIMSS 

tests what and to what degree pupils have learned, PISA tests pupils’ skills to apply the 

knowledge acquired in school to more real life-like situations. Say for example we observe a 

new addition that specifically mentions real-life situations, we can attribute such a change as a 

PISA incentivised or appealing change. Due to the content differences, the tests are also 

structured differently. Thus, when comparing the two tests content, scholars have previously 
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examined the tests question items and re-categorized them in order to make them comparable. 

A similar re-categorization appropriate for this study’s purposes have been used in this thesis. 

Out of the two tests, the younger PISA seems to be the more talked about test among scholars 

as well as politicians. Scholars point to a statement done by the OECD, the organization 

conducting the test, as a reason for this. The statement boils down to a high test scores = 

economic growth -type relationship. Contradicting however are the studies done on the 

relationship between academic ability and economic growth, as no direct link between the two 

could be found. While East Asian countries however had a more positive relation than its 

Western peers, scholars argue that a country cannot simply adopt an educational method as 

education is heavily based on the norms and cultural standards found in a country. This would 

make the adopted method or system incompatible with its new host. This has been done in 

order to identify whether other external factors, economic or cultural, could be the cause of 

curricular change and therefore discredit one of this study’s potential findings: what curricular 

changes TIMSS and PISA test scores incentivise. 

2.3 Research Goals 

While there exists a lot of previous research on the topic of TIMSS, PISA and their impact on 

education, no research that aims to compare educational systems using the two tests have 

gone into the details of the available data. Such research that compares educational systems 

this way all cover different ways the tests results can be interpreted and used to compare 

educational systems different aspects. While the tests have been used as a basis for research 

on several differences between countries, such as teachings, no research (found) have used the 

test results objectively as a tool to determine a potential factors degree of effect on education. 

This thesis aims to close this gap. 

The general topic of this thesis, to determine the effects of curricular change on academic 

results, have been researched previously using the international tests as a way to measure 

academic improvement. However, this have been done when the aim of the study is to prove a 

larger, much broader point. Therefore, previous research simply state that academic 

improvement was observed, but not to what extent or how much curricular change was done 

to achieve the improvement. This thesis aims to prove a concrete measurable relation between 

curricular change and academic improvement measured by international knowledge 

assessments using calculations and observations.  



The Impact of International Knowledge Assessments on 
Curricular Reforms in Sweden and Japan between 1994-2011
  Page 16 of 41 

Löveborg – Bachelor’s Thesis in Japanese Language and Culture Spring 2019 
 

3. Material and Method 
In order to understand how to improve an educational system’s effectiveness and raise 

academic ability, it is necessary to investigate TIMSS and PISA tests as well as curricular 

reforms from a combination of quantitative and qualitative perspectives. In this context 

methodology developed by Robert K. Yin and Sharan Merriam and later summarized by 

Yazan (2015, 141, 148) could be useful as it allows for and encourages analysis of both 

quantitative and qualitative data. In the case of this thesis, the quantitative data will be in form 

of results of TIMSS and PISA tests, in the years 1995-2015 for Sweden and Japan. The 

qualitative data will be the Swedish and Japanese educational curriculum used in compulsory 

education during the same time period. Yin’s method suggests that after individual analysis, 

all evidentiary sources should be (re)combined to allow the data to triangulate and construct 

validity. A case study according to Yin can make use of many different data gathering tools, 

but here I am restricted to documentation and archival records due to the nature of the 

quantitative and qualitative data. While Yin’s and Merriam’s method of case study justifies 

the selection of data, it does not specify a method of analysis used to draw conclusions. 

Hence, the method of analysis I have chosen to use is a “Method of Agreement” approach 

(Murakami 2013, 86). When two cases are similar but the factors external to the study are 

different, the approach allows the researcher to exclude, or filter out, such external possible 

variables. In this case, the similarities between the two countries are the negative and later 

positive trends in test results as well as the relationship between curricular reform or revision 

and transition to a positive trend in test results. The factors external to the study consist of the 

topics discussed in the Literature Review of this study (Ch. 2.). If the external factors are 

different, the possibility of them influencing this study’s findings is smaller. 

First, the quantitative data in form of TIMSS and PISA test results are analysed, identifying 

trends as well as positive and negative growth. Following analysis of the tests, the qualitative 

data, each country’s curricular changes, are analysed. Here, changes relative to the trends and 

growth observed in the tests are brought forth and discussed. Each country are analysed 

independently, test results first and curricular changes second. Lastly, the findings from the 

independent analysis are discussed in relation to each other. Quantitative and qualitative 

findings are related to each other, as well as findings for both Sweden and Japan. 
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Quantitative data: TIMSS and PISA test results 

The international knowledge assessment results consist of the TIMSS (4th and 8th grade) and 

PISA mathematics results for both Sweden and Japan, all participating years: 1995-2015 for 

TIMSS and 2000-2015 for PISA. Likewise, the curricular documents, for each country, will 

be limited to mathematics to make this thesis compatible with previous research which many 

also focus on mathematics. 

TIMSS has been around since 1995 and is the successor to FIMSS (First International 

Mathematics Study) and SIMSS (Second International Mathematics Study) also conducted by 

the International Association for the Evaluation of Educational Achievement. It is held every 

4 years. So far it has been held 6 times, in the years of 1995, 1999, 2003, 2007, 2011 and 

2015. The next test is held in 2019. PISA on the other hand, is held every 3 years starting in 

the year 2000. Similarly, PISA has also been held 6 times, but in the years: 2000, 2003, 2006, 

2009, 2012 and 2015. The last PISA test was held in 2018 but the results have not yet been 

published. The two tests converged twice: in 2003 and 2015. 

As stated previously, the two tests aim to assess different skill-sets and are therefore different 

in terms of composition. As they are rather different, researchers comparing the two usually 

refer to them initially as incomparable, but try to compare them by converging several if not 

all test problem categories. Similarly, in this thesis, in order to make links between the tests 

results and the later analysed curricular documents more easily, the test problem categories 

are conflated according to a common likeness: the format of the National Assessment of 

Educational Progress (abbr. NAEP) test. In terms of mathematics, NAEP’s format is almost 

identical to TIMSS. This comparison would prove useful if one country or both countries 

performs considerably better on one test than the other. The tests’ problems when re-

categorized this way is as can be seen in Table 1. 
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Table 1 

Content Name2 TIMSS PISA 

Number 31% 22% 

Measurement 16% 16% 

Geometry 17% 11% 

Data 13% 39% 

Algebra 23% 9% 

Other3 0% 2% 

 

As one can observe, the two tests have comparable and differentiating content with the 

Measurement, Geometry and Other being similar/close in percentage and Number, Data and 

Algebra featuring larger differences. 

Qualitative data: Educational Curriculum used in Sweden and Japan. 

The qualitative data was chosen to match the time period where both countries saw a positive 

development in assessment results. This was done in order to study the relationship between 

the qualitative and quantitative data. For Sweden the curricular documents consist of “1994 

years’ curriculum for the obligatory education” 1994 års läroplan för det obligatoriska 

skolväsendet (2000 edition, revised in 2009) (officially abbreviated as Lpo94) 

and ”Curriculum for primary school, preschool and after-school centre” Löroplan för 

grundskolan, förskoleklassen och fritidshemmet (revised 2018) (officially abbreviated as  

Lgr11) both published by Skolverket or the National Agency for Education published 

originally in 1994 and 2011 respectively. These curricular documents cover the entirety of 

compulsory school in Sweden from (age 6) förskola to the end of grundskola (school year 9, 

age 15). This thesis focuses solely on the mathematics section for the years relevant to the test 

(Skolverket 2009, 26-32; Skolverket 2018, 54-65). 

                                                            
2 This data has been collected and categorized by Teresa Smith Neidorf from the tests that was held in 2003. Due 
to the tests differing structure, all test questions need to be categorized individually to fit the new categories 
(Neidorf 2006, 24, 78). Such a study has not been done on later instances of the tests, however, official 
documentation shows that the tests does not differ greatly in terms of balancing content from one literation to the 
next. 
3 This category was added to compensate for the un-categorized 2% of the PISA test. 
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For Japan the curricular documents consist of “Educational curriculum Heisei year 10, 

partially revised Heisei year 15” Gakushū-shidōyōryō Heisei 10 nen kokuji 15 nen ichi-bu 

kaisei 学習指導要領平成１０年告示１５年一部改正 and “Educational curriculum Heisei 

year 20-21 revision” Gakushū-shidōyōryō Heisei 20-21 nen kaitei 学習指導要領平成２０・

２１年改訂 (abbreviated here as H15 and H20), published by Monbukagakushō 文部科学

省; Ministry of Education, Culture, Sports, Science and Technology (abbr. MEXT) in 2003 

and 2008 respectively. These curricular documents govern the shōgakkō and chūgakkō or 

primary school years 1-6 (ages 7-12) and middle school years 1-3 (ages 13-15). Shōgakkō and 

chūgakkō are published separately. (MEXT 2003a; MEXT 2003b; MEXT 2008a, 31-48; 

MEXT 2008b, 34-43).  

Swedish and Japanese schools use different numbering conventions for the 9 years of 

compulsory education. In Sweden, school years are numbered grades 1 through 9, while in 

Japan they are divided into 6-year primary and 3-year middle school. To simplify these 

differences in numbering and naming convention, I refer to these by years in school 

education. Swedish grades will be referred to as year 1-9 while Japanese primary school will 

be year 1-6 and Japanese middle school 7-9.  
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4. Analysis 

4.1 Case Study 1: Sweden 

4.1.1 TIMSS and PISA Test Results in Sweden 1995-2015 

Ever since the inception of the TIMSS and PISA tests, Sweden have observed worsening test 

scores with every participation. This downwards trend only being interrupted by the reported 

scores from the latest 2015 results in both tests (See Figure 1). The TIMSS scale centerpoint 

(generalized median) is 500, whilst the reported PISA average for 2015 was 490 (IEA 2016a; 

OECD 2016a). 

 

The lack of data for TIMSS, specifically, years 1995 and 2003 for 4th grade as well as 1999 

for both 4th and 8th grade will be due to non-participation. Nonetheless, all test results end up 

above the TIMSS centerpoint/PISA average by 2015 (with the exception of 4th grade TIMSS 

already being above since participation started). From 2000 and onwards, the biggest score 

difference between two instances of the same test would be the PISA results from 2009 and 

2012, with a difference in score of 16. The second-biggest would be 8th grade TIMSS from 

2003 and 2007, followed closely by 2007 and 2011, the difference being 8 and 7 respectively. 

As discussed in the next part, Sweden saw a school reform with a new curriculum set in place 

in 2011, which came into effect in August that same year. This means that TIMSS 2011 

which was held in June of that year was conducted before the introduction of the reform 

changes, and PISA 2012 was conducted after. When looking at the all-time low scores of 
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PISA 2012, the recent introduction of a new curriculum could suggest that the new curriculum 

itself is the cause, due to either unsatisfactory implementation or pupils and teachers being 

unaccustomed to the changes. Hypotheses such as these could be considered contradictory to 

other evidence seen in Figure 1, evidence such as all test scores rising with the 2015 tests, or 

the highest ever score being from the TIMSS 8th grade results in 1995, one year after the 1994 

school reform. During the period of positive trend of 2011/2012-present, Sweden saw an 

average percent change in test scores of +5.6%4. This number is highly attributed to high 

scores of TIMSS 8th in 2015. 

It should be noted that at the time of writing, only one test instance has taken place that might 

reflect the current state of education in Sweden. Therefore, while the positive results may be 

the start of a positive trend, results may very well indicate the opposite. 

4.1.2 Education Curriculum in Sweden 

Here I introduce and present the curricular documents used in Sweden in 1994-2011 and then 

2011 to present. and their structure that undergo analysis in the following chapter. This is to 

provide background for the next chapter so that analysis can be done with the reader having 

an understanding of each section or part of the document and what has been added or changed 

within it. 

As stated previously, as indicated by Figure 1, it is clear that following the 2011 and 2012 

results, all scores saw a noteworthy improvement in 2015. Here I present the two curricular 

documents relevant to the study, selected based on this data, these being the one used before 

and the one used after the improvement. Specifically, I will focus solely on the section 

dedicated to mathematics which is divided into 3 parts: goals/purpose (mål or syfte), content 

(innehåll) and assessment (bedömning or kunskapskrav). The foremost however is not 

covered due to its overlapping nature with the content, making analysis of both redundant. 

Lpo94 – Curricular documents in use during 1994-2010 

Originally introduced in 1994, “1994 years’ curriculum for the obligatory education” (abbr. 

Lpo94) has seen several smaller revisions throughout its lifespan. These changes are mainly 

singular words or phrases to help further convey the document’s intentions or add emphasis 

on equality. Therefore, I use the version published in 2009 for my analysis as the content 

                                                            
4 TIMSS 4th +2.9%, TIMSS 8th +10.7%, PISA +3.3% 
Counting from the 2011 TIMSS and the 2012 PISA test scores to present.  
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covered has been be the same since the document’s inception. 

The content section specifies a pupil’s expected knowledge at three different grades, these 

being year 3, 5 and 9 (ages 9, 11 and 15). This section contains a detailed description of the 

pupil’s expected level of practical and theoretical knowledge. Year 3 being the only grade that 

gets its content section divided into specified categories. 

Assessment is only covered for year 9 as the Swedish school system before the 2011 reform 

only started grading pupils with a grade-scale in years 8 and 9. Younger pupils could simply 

get a passing grade, or be eligible to complementary work. The assessment section first 

decides what mathematical qualities the pupil should be assessed in. Afterwards follows the 

specifics for the two higher grades (three in total): Väl godkänt (abbr. VG) and Mycket väl 

godkänt (abbr. MVG). For reference these two would later be compared to the new scale’s C 

and A respectively, giving the same amount of points5. The third (lowest scoring) grade 

godkänd (abbr. G, literally “passed”) is not specified. 

Lgr11 – Curricular documents in use during 2010-present 
”Curriculum for primary school, preschool and after-school centre” (abbr. Lgr11) was first 

introduced in 2011, and similar to Lpo94, have been seeing smaller annual revisions since. I 

have also chosen the latest, 2018 revision for this analysis, as the changes done for each 

revision are not alternations to the content, rather words or phrases, changed for the same 

reasons as Lpo94 above: to further help convey the document’s intention or add emphasis on 

equality. 

The content section looks very much different from Lpo94, even at a glance. It divides the 

content into categories that greatly resemble those of TIMSS, e.g. Numbers, Algebra, 

Geometry. This is done in 3 parts, each part detailing a 3 year period: year 1-3, 4-6 and 7-9. 

Assessment in Lgr11is as long as the content, both being around 5 pages long each. Here, the 

specifics for an acceptable knowledge level as of year 3 can be found. Following comes the 

criteria for the (new) grades A through E, for years 6 and 9. For both years 6 and 9, only every 

other grade on the scale, E, C and A, are specified in detail while the two remaining grades, D 

and B, are specified to be in between its neighbouring grades. It is important to note that 

                                                            
5 Points used when applying for gymnasieskolan (high school) and kommunal vuxenutbildning (municipal adult 
education). With the 2011 school reform, the new grading scale took the old’s place but the points’ value was 
kept. E.g. making an A the new MVG, both being 20 points. The same was done for C and VG, as well as E and 
G. 
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neither Lpo94 or Lgr11 specifies in the assessment section what a pupil should know, but 

rather how well the pupil knows and applies the content. 

4.1.3 Changes in the Curriculum in Sweden 1994-2011 

Starting from the structural changes, I move on to analyse what changed regarding how the 

content is specified, and then the relocated content and new additions. All analyses are done 

from the perspective of the new documents; Lgr11: what was taken/changed from Lpo94 to 

become Lgr11. 

Changes to the document structure from Lpo94 to Lgr11 

From the 1994 published Lpo94 to the 2011 published Lgr11, there was a total restructure of 

both content as well as the document structure itself. In terms of structure, Lgr11 sees more 

focus on detailed explanations for all grades in all sections. All grades have been given 

categories to their content section, instead of just Year 3. This content section specified by 

categories also replaces Lpo94’s more general, and perhaps simple content section. 

Comparing the (only) categorised content in Lpo94, year 3’s categories and Lgr11’s year 1-3 

categories show how the newer of the two aims to be more specific and concrete. 

Lpo94    Lgr11 
beträffande tal och talens beteckningar  Taluppfattning och tals användning 
(regarding numbers and the numbers’ meaning) (Number-comprehension and usage) 
 
beträffande rumsuppfattning och geometri  Geometri 
(regarding spatial awareness and geometry)  (Geometry) 
 
beträffande statistic   Sannolikhet och statistic 
(regarding statistics)   (Probability and statistics) 
(Skolverket 2009, 29; 2018, 56) 

Apart from the slightly older language found in Lpo94, changes made to form Lgr11 appears 

similar to TIMSS’ content-categories, simplifying some categories to match their TIMSS 

counterparts. It seems (to me) though that in order to allow for a smoother transition, no larger 

alteration to the name of the categories were made, and they all incorporate some word or 

phrase from Lpo94 to make them more easily comparable. However, Lgr11 features some 

content-categories not present in the earlier Lpo94, in regards to their name and content. This 

brings me to differentiations in content. 

Differences in how content is specified between Lpo94 to Lgr11 

At first I would like to point out that comparison between Lpo94 and Lgr11 is, at times, not 

that straightforward due to the structural difference and more importantly, lack of detailed 
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explanation in the former. In cases where Lpo94’s lack of detail makes comparison at a 

glance less clear, some generalizations and oversight was taken. A good example would be 

when comparing the older Year 5 Geometry and the new Year 1-3 Geometry. In this case, 

both incorporate similar words to describe the scope of geometrical shapes covered: 

Grundläggande geometriska figurer/objekt (Elementary geometrical shapes) (Skolverket 

2009, 29; Skolverket 2018, 56), while Lgr11 goes further and identifies each shape: “points, 

lines, distances, squares, triangles, circles, spheres, cones, cylinders and cuboids” (Skolverket 

2018, 56). Here, the “elementary geometrical shapes” of Lpo94 are interpreted to mean those 

that Lgr11 specifies. Much like this, similar generalizations have been made when analysing 

and comparing the documents. 

Earlier introduction of mathematical content in Lgr11 

Generally, one could think of the changes of existing content from Lpo94 to Lgr11 in terms of 

moving concepts and knowledge to an earlier stage in the pupil’s education. No content has 

been moved in the opposite direction, to a later stage in education. Since the curricular 

documents specify content and assessment criteria with 3 year intervals, relocating content or 

certain criteria would move it 3 years earlier or later in the pupil’s education. Thus, one faces 

a problem where only drastic 3-year changes can be made. Year 1-3 saw the new introduction 

of natural numbers, tool-assisted calculations and geometrical shapes as well as measuring 

and comparing them. All these were previously covered in and have been moved from Year 5 

of Lpo94. Year 4-6 have less apparent changes with the addition and omitting of words such 

as simple, common, some and good skills to raise the knowledge level compared to the 

previous curricular document. The few content moved directly from the older Year 6 consist 

of simple probability, simple equations, tables and diagrams, decimal estimations and skilled 

mental calculations. The last 3 years of compulsory school, Years 7-9, share no content with 

the other years of the previous curriculum, which is as to be expected if all content moved 

was in the direction of earlier. Therefore, except for the little overlap between Lpo94’s Year 

9’s content, everything is new. Looking at all years, the new content found in Lgr11 compared 

to Lpo94, almost exactly 20%6 (or a fifth) was relocated from another year of compulsory 

school. This was calculated counting years 1-6, as 7-9 are the highest grades in compulsory 

                                                            
6 12.4% if calculated including year 7-9. This number was calculated by counting key words: those that overlap 
with Lpo94 as well as total count, then percentage was calculated using elementary mathematical formula: 
relocated key words ÷ total key words. 
Percent for each 3-year interval is as follows. 1-3: 18.5%, 4-6: 21.3%, 7-9: 0% 
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school and can therefore, by definition, feature no content moved from a later grade. The rest 

would therefore be unchanged or new content, which is covered next. 

New content in Lgr11 

Lastly, the new content could be summarized as consisting mainly of completely new, 

previously unseen, sections in Algebra (new in Year 1-3), Problem Solving and content based 

on and relating to programming (e.g. binary, algorithms). All years have content that cannot 

be defined as moved content or completely new, such as the aforementioned programming. In 

the case of Year 1-3 Algebra, it is unclear whether the section has been moved partially from 

a later year, or if content has been simplified for younger ages to introduce it to them earlier, 

which is my reasoning for counting it as “new” content whilst it was in fact already covered in 

later years. No later year in Lpo94 mentions “algebra” by name, but some content is present. 

By subtracting the previously calculated “moved content” and the percentage of “content not 

moved”,7 we can determine the percent new content. This turns out to be 79.6%, if this 

method of measurement is to be trusted. This number incorporates new content as well as 

content possibly moved from higher levels of education; gymnasium (high school) level. As 

higher secondary education curricular documents are not accounted for in this analysis, this 

amounts to speculation at best. But I argue that it is important to state that these almost four 

fifths of the content are not just composed of new content, but rather have a possibility of 

previous high school mathematics being mixed within it. Without analysis of the high school 

curricular documents, a lot of further analysis becomes mere assumptions, as any new content 

could possibly be borrowed from the older secondary education. However, here, even 

assumptions can hold valuable. The possible assumption that “real-life situation-based 

problem solving” is completely new to the education system would be contradicted if further 

analysis of the previous high school curriculum shows it being taught in Swedish schools. The 

importance lies in the addition of the content in the documents analysed in this thesis. Even if 

the contents origin cannot be determined, it does not change the fact that such content is new 

to the curriculum of the Swedish grundskola. Also, this new addition of “real-life situation-

based problem solving” at compulsory school level suggests PISA influence, i.e. an attempt to 

raise PISA test scores. This because PISA tests pupils using such situation-based problem 

solving. 

                                                            
7 8.0%. Calculated using same methods as above. 



The Impact of International Knowledge Assessments on 
Curricular Reforms in Sweden and Japan between 1994-2011
  Page 26 of 41 

Löveborg – Bachelor’s Thesis in Japanese Language and Culture Spring 2019 
 

Personal Experiences in regards to Lpo94 

When it comes to certain new content in Lgr11, such as for example the already discussed 

Algebra, my personal recollection suggests that Lpo94 pupils did indeed cover algebra and 

some of its content featured in Lgr11’s Year 4-6 and 7-9 by their last (ninth) year of 

compulsory school. Lpo94 suggests that pupils of its time did not cover much more than 

simple equation solving and simple formulas. The discrepancy between my personal 

recollection and the curricular documents hold no basis for analysis here, but it might point to 

differences in implementation or perhaps course literature. 

4.2 Case Study 2: Japan 

4.2.1 TIMSS and PISA Test Results in Japan 1995-2015 

For context, Japan has always been placed towards the higher end of the spectrum when 

comparing with other countries, in both tests and is considered a high scorer. Looking at the 

data for Japan’s test scores we find that it paints a slight similar picture to Sweden’s.  

 

Looking at Figure 2, we see a slight downwards trend in the years 1995-2006 (or 2007). 

While TIMSS 4th is not really a downwards trend according to a technical definition, it saw no 

clear improvement, first dropping a couple of points, then gaining some. After the test that 

took place in 2006-2007, two of the three tests trend upwards, depending on the studied years. 

For example, if we consider looking at 2007-2015’s test results together, both TIMSS scores 

show a solely positive trend, while 2006-2012 would suggest that 4th grade TIMSS and PISA 

are the results that have seen a positive development. Why we cannot group all 2006-2015 
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test results together and collectively call it a positive (or negative) trend is due to Japan’s 

PISA results being the odd one out when compared to its TIMSS peers, as it is the only one 

ending in a score that is not the highest performance of all of its results, let alone higher than 

its previous instance. Thus, the inclusion of PISA in this analysis makes drawing conclusions 

not as straightforward would the data only be stretching as far as 2012. 

The multiple, albeit contradictory, possible positive trends argued for above would all end the 

previous negative or stationary trend by 2006 or 2007. The next test, where the positive trend 

would start, was conducted in 2009 for PISA and 2011 for TIMSS. During this time period 

between 2006, 2007 and 2009, 2011, Japan had a large curricular revision in 2008 which was 

implemented beginning with school year 2009 (starting in April). Therefore, all results post-

2008 should be representative of the new curriculum. Although, the PISA 2009 results I 

consider as being ambiguous. If we observe Figure 3, we can see these trends visualised and 

how it would look being divided into (these) two periods: pre-2008 revision and post-2008 

revision. We are essentially observing one trend for how each curriculum fared in the tests 

during its active period. Even with the odd result; the most recent PISA scores accounted for, 

all tests feature a positive trend in the post-2008 revision period. 

 

Something important to note however, is that the 2009 PISA results are from the same year as 

the curriculum implementation, meaning it could very well be that the results are not directly 

caused by a change in curriculum. If we consider some facts, this reasoning becomes 

apparent. First, not all Japanese middle schools implement the curriculum fully in the first 
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year, as some can even get special permission to delay implementation (MEXT 2017). This 

could mean that some schools participating in the study are not representative of the changes 

done. Secondly, PISA tests 15 year olds, that is to say middle school 3rd years (or year 9 of 

compulsory school). If a change in curriculum content would be drastic, the tested pupils 

would, logically thinking, experience an academic gap. That is to say, not knowing things 

they should due to, for example, required knowledge being moved to an earlier grade they 

have already passed without gaining said knowledge. Thus, it could be argued that the raise in 

PISA test scores from 2006 to 2009 are not related to the curricular revision of 2008. A 

counter-argument would be that PISA usually conduct their tests in December, which should 

be towards the end of a Japanese school year, leaving the pupils plenty of time to “catch up” 

(or so to say). If looking at the start of the positive trend, the average increase in scores for all 

3 tests would be 2.9%.8 As this does not account for results in between the outset (2006-2007) 

and the present, PISA’s increase calculates to a lower than what the trendline would suggest. 

This also impacts the average. 

4.2.2 Education Curriculum in Japan 
Here I introduce and present the material to be analysed in the following chapter. Each section 

and its parts will be given a brief explanation before the analysis of what has been added or 

changed in the documents. As mentioned in the previous analysis of Japan’s test results, 

MEXT introduced a revised curriculum in 2008; H20, replacing H15. Both of these will be 

presented here as they are relevant to the negative, stationary and positive trends identified in 

the above analysis.  

Much like the Swedish curricular documents, these too are the ones used before and after the 

shift in results. Here too, I focus specifically and solely on the section dedicated to 

mathematics: its Section 2 (Objectives and Content) and 3 (Teaching-plan). Section 2 contains 

3 parts: objectives (mokuhyō 目標), content (naiyō 内容), handling the content (naiyō no tori-

atsukai 内容の取扱い). All three parts are covered for each year. The structure of the two 

documents are introduced together here due to them not differing in that aspect. Not all 

sections have been included in the analysis as some overlap in terms of content with the 

already presented sections and parts. 

                                                            
8 TIMSS 4th +4.4%, TIMSS 8th +2.8%, PISA +1.7% 
Counting from 2006’s PISA and 2007’s TIMSS test results to present. 
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H15 and H20 – Curricular documents in use during 1998-2008 and 2008-2018 

The Objectives part covers the general abilities/skills the pupil should acquire by the end of 

said year. These skills are numbered, there usually being around 3-4 points, each point being 

around 100 Japanese characters. The abilities/skills are included here vary from year to year, 

but usually cover different types of problem solving: e.g. “Understand the need and meaning 

of equations and the meaning of letters and solutions in equations.” (MEXT 2008b, 35). 

Next is the content part, the longest of the three. This part covers the content that will be 

covered for that said year, specified by what the pupil should be able to 

accomplish/understand. The content is divided into larger groups by content-category using 

capital roman letters (e.g. A, B etc.), which is sub-divided into general abilities and lastly 

(further sub-divided) into specific abilities. An example from middle school first year would 

be structured like this:  

“2. Content 
A. Numbers and Algebra 

 (1) To be able to understand […] numbers […] 
 (a)9 To understand the necessity and meaning […of…] numbers. 
 (b) [etc.]” (MEXT 2008b, 34) 

The content-categories differ from shōgakkō (primary school; years 1-6) and chūgakkō 

(middle school; year 7-9), but stay consistent within their own school (primary/middle). New 

content-categories are added with later years, while previous categories are edited or swapped 

for a higher level equivalent. Shōgakkō’s grade 6 features: Numbers and Calculations, 

Quantity and Measurement, Geometry and lastly, Mathematical Relations. Grade 3 for 

chūgakkō features: Numbers and Algebra, Geometry, Functions and lastly Data Usage. Only 

in the later published H20: a part labelled “mathematical activities (sansū-teki katsudō 算数的

活動 or sūgaku-teki katutsudō 数学的活動) can be found at the end of the content part where 

it is specified that by acquiring all previously mentioned content categories, the pupil should 

be able to apply those to other daily life activities. 

Last in the Objectives and Content section is the part on handling the content. It is the shortest 

part of the content part and covers how certain parts of the above content-categories should be 

taught; what certain (e.g.) equations should be included in the teaching. All content-categories 

                                                            
9 katakana characters ア to オ represent these categories but have been simplified to lower case roman characters 
in this thesis. 
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(capital letters) can also include a terminology specification. Here the terminology and 

symbols related to the chapter in question are listed. 

Section 3, Syllabus Design, aims to give teachers and schools a basis on which to value the 

content, which applies to all grades. It is sub-divided into four parts. The first is about the 

syllabus designing process. Here the reader is provided with information on how to lay out the 

content appropriately in order to ensure reliable learning. It also mentions how the 

mathematics education relates to the moral education standards set by MEXT at the start of 

the whole document. The second and third part is a listing of what considerations should be 

given in relating to the content and mathematical activities, such as tools (calculators etc.) and 

evaluating pupil results respectively. The last part is exclusive to chūgakkō. It focuses on 

“situation based problem solving”; solving problems based on everyday phenomena and its 

implementation. 

4.2.3 Changes in the Curriculum in Japan 2003-2008 

As already stated above, both curricular documents use the exact same structure, and therefore 

no significant changes that could affect the education can be found. Furthermore, the way the 

content is specified has also gone unchanged, leaving analysis of the differences redundant. 

Earlier introduction of mathematical content in H20 

In the transition from H15 to H20 moved content was mainly focused on years 1 through 6, 

whereas all content moved was moved together with its whole section, and always by one 

year earlier. As not much new content was introduced for years 1-6, they could be 

summarized as by moving almost a fourth (22.9%)10 of the content one year earlier, while the 

rest was kept untouched from the previous curriculum, H15. Content categories that had more 

than half (or sometimes close to full) of its content moved to an earlier year were 7. For 

perspective this means that more than half of the seven knowledge and skill sets, such as Year 

4 geometry being taught in the third year in Japanese compulsory school starting H20’s 

implementation. Year 7-9 saw no larger sections moved like Year 1-6. Instead fewer phrases 

or sub-division of categories (lower case lettered sub-divisions) being moved around. No 

bigger parts of the curricular document were moved to a later year, but some a very few select 

words and phrases, relating to investigation and critical skills was omitted from its previous 

                                                            
10 Calculated by identifying relocated characters and total character count for each year (minus titles and rubrics) 
and then averaged. Formula used: relocated characters ÷ total characters. 
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year. Though they are covered in a later year, I consider this a move-in to that specific later 

year. Last of the moved content is terminology. Terminology saw the exact same development 

as the content-categories, being able to summarise it as 16.8% (1-6: 27.0%, 7-9: 0%) being 

moved one year earlier. The sole exception being the greater than and less than (>, <) 

symbols being moved from Year 7’s Numbers to Year 2’s, that is to say 5 years earlier. 

Similar to content-categories moved, year 7-9 had 0% of its terminology relocated. The 

changes that occurred for these years are better represented in the next part on content new to 

the curriculum. 

New content in H20 

The larger additions to the new curriculum would be the added content-categories 

“mathematical activities”. As already specified in the previous chapter, this chapter’s 

perceived purpose is to specify how the pupil should be able to apply the mathematical 

content to real-life or everyday situations that occur around the pupil. This distinct addition of 

such specifics suggests the changes to be influenced by PISA as it matches the skill-set tested 

by said test. The test results from years prior to the curricular revision 2008, analysed in a 

previous chapter supports this argument. This is because of the bad continuous performance 

in PISA tests scores pre-2008 stands out amongst its peers, the TIMSS test results. 

Mathematical activities are specified for all years 1 through 9 and did not exist for any year in 

the previous curriculum. Years 1-6 have almost no new content and relies more on the 

aforementioned moved content, however, Years 7-9 would be the opposite. The changes in 

Years 7-9 is mostly done in forms of new content. Something interesting to note is that all 

content are detailed year-by-year. If all 3 years of Japanese middle school was grouped 

together (much like the Swedish curriculum), moving content to an earlier year in middle 

school would not result in any difference. Thus, since the curriculum has all years specified, 

one could think that, much like years 1-6, the trend of moving content to an earlier year to be 

present in Years 7-9 as well. Since this is not the case, all new content for the later years 

stands out. Although, no larger sections or categories saw any change in years 7-9, outside of 

the mathematical activities, and change was mostly done no a smaller scale. Differences in 

singular words or phrases are mostly defined by several omissions. The word necessity 

(hitsuyōsei 必要性) appears 9 more times in the newer curriculum. The word is always used 

in conjunction with words such as comprehend (rikai 理解), e.g.: “comprehend the necessity 

of probability and what it represents” (kakuritsu no hitsuyōsei to imi o rikai [suru] 確率の必
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要性と意味を理解［する］) (MEXT 2008b, 38). This, considering the above mentioned 

additions of PISA appealing content; problem solving, would suggest that the newer 

curriculum focuses more on introducing critical and real-life skills to pupils in compulsory 

schools. If we count all unidentified additions as new content, it accounted for 34.0% for all 

years 1-9.11 In terms of terminology, out of the 30 words and symbols defined, 23.8% were 

new and the rest were carried over without change from the previous curriculum. 

Content removed when transitioning to H20 

Left to be presented are the omitted words and phrases not relevant to previously mentioned 

changes. Omitted words and phrases can be generalised as words that lower the knowledge 

level. These words are: basic (kihon-teki 基本的) and simple (kantan 簡単). Each word and 

phrase has been removed several times. By removing such words, it has the same effect as 

moving content to an earlier stage in education; raising the skill/knowledge requirement, 

which, (again) seems to be the overall focus of the curricular revision. In regards to this, one 

contradictory change can be found in the removal of the phrase “greatly” (issō一層), as in 

“greatly extend ones’ ability” (MEXT 2003).12 However, H20 only had one less occurrence of 

the word compared to H15. 

4.3 Limitations of the Analysis 

Several aspects limit the analysis of this thesis and therefore the credibility of its findings. The 

most obvious being the limitation in the selection of subjects analysed. By only looking at the 

international knowledge assessment tests and the educational curriculum, and by extension, 

only one school subject, the findings will be limited to that same scope. While I argue that this 

thesis’ scope and analysis are appropriate considering  it being a bachelors’ thesis, a narrower 

scope leaves the possibility of outside factors to discredit or contradict the findings of this 

thesis. These factors are, for example, those covered in the literature review of this thesis, 

whose whole purpose is to identify what external factors could impact the conclusions drawn 

from the analysis. Because of the abundance of external factors, adjusting this thesis to match 

its given time constraints has been one of its bigger challenges. For example, Sweden’s and 

Japan’s economic developments during 1994-2018 are different enough to most likely not be 

                                                            
11 26.6% for years 1-6 and 43.5% for years 7-9. Same method as used above but for newly added characters. 
12 This phrase is here translated in-context in the sentence “［…］目的に応じて計算したり式を変形したり

する能力を一層野ばすとともに［…］” 
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relevant to this research. Of course, here the educational level of this thesis and its author 

become a possible counter argument yet again. All possible factors, on for example positive 

test results post-curricular reform, could be explored and discussed given the time, scope and 

knowledge of the field, which is for reasons not appropriate or possible at the research level 

given the circumstances of the author. 

Some limitations are related to the analysis itself. Already brought up in the analysis of the 

curriculum of the two countries is the non-inclusion of later post-secondary level curricular 

documents. To pinpoint what was brought over from later years in education, those “later 

years” would be crucial by definition. However, Swedish and Japanese high school level 

curriculum was not included, yet again, due to the scope of this thesis. My counter argument 

here is that the argument does not consider if the same could be true at high school level. If, 

hypothetically, high school level saw similar trends as those observed in the analysis of this 

thesis: moving educational content to an earlier stage in education, the same argument could 

be made that the author did not include university level mathematics… and so forth. Other 

limitations caused due to scope and by extension, time constraints would be that a curriculum 

could very well only be accounting for half of the documents that specify a school subject’s 

content, the other being school subject text books. Text books are not included in the analysis 

and could very well hold information that would allow for a more accurate analysis. Other 

similar aspects could be in curriculum implementation as well as teacher/teaching quality. 

Lastly I would like to mention my own methods as a form of limitation. Specifically, the 

calculations used in the analysis of the curricular changes for both countries. Due to different 

writing systems and document structure, one method for calculating or counting moved, new 

and omitted content could not be used. It is possible that such a method does exist, but it 

would not be something available to use considering the authors limited knowledge in the 

field. Thus, the numbers are not absolute, as is all content possibly affected by aspects 

mentioned in this chapter. 

4.4 Discussion and Research Results 

The two countries Sweden and Japan were selected for this case study in part due to their 

similar developments in TIMSS and PISA test results. Both countries saw a transition in test 

results, from a negative trend to a positive trend. Also, it was noted that both Sweden and 

Japan had similar curricular changes around the time of the said transition of both countries. 

The observed similarities in trends between the countries are not surprising. Thus, what is also 
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not surprising is to see both countries react similarly to the negative trends, which continued 

until their respective reaction, (i.e. curricular changes took place). What is interesting 

however is that analysis shows that both countries also reacted similarly to the development 

of the test results in regards to curricular changes. Both countries reacted by moving around a 

fifth of their curriculum to an earlier year,13 as well as introducing content in line with the 

PISA tests tested skill sets; real life situation based problem solving. As TIMSS, unlike PISA, 

is curriculum-based, moving content to earlier years could be viewed as an effort to raise the 

tests results. 

The test result’s data suggest that both countries observed positive trends in test scores with 

the introduction of a new curriculum. Test scores for tests held after the new curriculum’s 

introduction rose and average of 5.6% for Sweden, and 2.9% for Japan. Although not close in 

percent, I argue that this data can be considered highly comparable. I argue so because the 

amount of changes done to the curriculum of each country are very comparable. Sweden had 

20% for content moved to an earlier year, and Japan had 22.9%14. While these numbers are 

much more comparable, it is crucial to take the degree of movement done to the content into 

consideration. Japan’s 22.9% consisted of virtually all movement being to one year earlier. In 

contrast to Sweden’s 20%, which consisted only of moving content a whole three years 

earlier. Sweden’s relocation of content being, according to analysis, three times more than 

Japan’s. This could be an explanation for them seeing a higher percent increase in test results. 

This three times as large movement could be argued to only be a side effect of Sweden’s 

curricular document’s structure. The content moved does not necessarily all have to be taught 

3 years earlier, and might be, more realistically, spread out, resulting in a degree of change 

similar to Japan. Another possible explanation for Sweden’s improvement of test results, 

5.6%, being almost twice that of Japan’s 2.9% might be due to the two countries’ different 

outset in terms of performance. As Sweden has previously performed below average, and 

Japan being a traditional high performer, it would be logical to assume that Sweden’s increase 

in tests scores would be marginally larger since theirs where drastically lower than Japan’s to 

begin with. 

In terms of PISA scores, it is important not to forget the amount of new content added to each 

countries’ curriculum. Among the new content, each country’s curriculum had content 

                                                            
13 Sweden: 20%, Japan: 22.9% 
14 For years 1-6. 
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resembling PISA’s tested real-life situation based skill-set. Japan added PISA-like content for 

all nine years, resulting in such content being almost half of newly added content. Sweden had 

a smaller degree of PISA-like content compared to their total new content added. Sweden saw 

twice as much new additions to the curriculum than Japan, content tailored to the skill-set 

tested by PISA, was only in form of sentences added in some areas. Japan on the other hand 

dedicated a whole new section of each year’s content to develop such skills, covering around 

a sixth of the curriculum as a whole. This does not explain, but rather contradict Japan’s lower 

2015 PISA scores. If the trends observed in this thesis are to be trusted, Japan should see 

considerably higher PISA scores going forward, so such trends are followed. 

The analysis suggests that introducing mathematical content earlier in a pupils’ education 

raises the international knowledge assessment results. It would also suggest that letting the 

international knowledge assessment results influence curricular change lets a country perform 

better in that said test. The above two statements would hold true for other countries as well. 

This is because the few similarities between Sweden’s and Japan’s external factors. The two 

countries are historically different in terms of culture, economy, politics and more recently 

even in terms of performance on international knowledge assessments, with Japan being a 

traditional high placer and Sweden performing below average until the most recently 

conducted tests at the time of writing. Thus, it can be argued that due to large differences in 

cultural, economic and political aspects, such external factors have little meaning in regards to 

the findings of this thesis.  
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5. Conclusion 

International knowledge assessments such as TIMSS and PISA have become the centre for 

debate and discussion in comparative education. During the last two decades, namely between 

1995 and 2015 Sweden and Japan have performed worse in these tests on every occasion, and 

both countries saw educational curricular reforms or revisions. These changes were 

introduced in 2011 in Sweden and in 2008 in Japan. This thesis is in response to (what I 

perceive) a lack of research which measures the concrete relationship between an educational 

system and its academic ability measured by international knowledge assessment scores has 

become apparent. 

The aim of this study is to identify what impact TIMSS and PISA had on education curricula 

in Sweden and Japan between 1995 and 2015. My hypothesis has been that countries 

pressured by worsening results would be incentivised to stricken their educational curriculum, 

either by introducing content and concepts to pupils earlier in their education, or by adapting 

and model the curriculum to fit the tests themselves. The analysis of TIMSS and PISA test 

score trends and curricular changes done before and after the trend-shift revealed that this 

hypothesis is true in both cases of Sweden and Japan. This leads into this thesis’ two research 

questions: “What particular educational changes did TIMSS and PISA bring in the two 

education curricula during that period?” and “How did these changes subsequently impact 

international knowledge assessment results in Sweden and Japan as two economic and 

culturally different countries?” 

In can be concluded that, in the case of mathematics, the declining TIMSS and PISA scores 

had impact on education curricula in Sweden and Japan between 1995 and 2015 as both 

countries introduced selected mathematical contents earlier to pupils, as well as adapted these 

content from the international tests. 

To answer the first research question, both countries had similar changes done to their 

respective curricula. In the analysis of this thesis, three types of changes were identified. 

These are “content introduced earlier”, “newly added content” and “removed content”. When 

looking at school years 1-6, both Sweden and Japan had around a fifth, 20%, of their 

curricular content introduced to pupils at an earlier year. As for new content, Japan saw 

around 34% of added content, more than half of which was PISA-adapted content. Sweden 

had almost 80% of new additions. Among these changes were PISA-adapted content, but 
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unlike Japan, it consisted only of a few added sentences and words. Most of the newly added 

content in Sweden’s curriculum was in form of contemporary mathematical content, such as 

e.g. mathematics related to programming. Removed content showed harder to calculate due to 

the curricular changes in both countries also consisting of rephrased content. Japan saw the 

omission of words that downplay knowledge levels and abilities, words such as “simple” or 

“basic” were among the most common omissions. Sweden had a more or less complete 

restructure from the ground up, leaving no traces of the previous curriculum. However, the 

author of this thesis’ personal recollection suggests that there might be limitations to 

measuring taught content by only looking at the curricular document used prior to the 2011 

Swedish educational reform.  

The second research question aimed to determine how the newly changed curriculum fared in 

the subsequent international assessments. Analysis of the TIMSS test scores from 1995-2015 

and PISA test scores from 2000-2015 show that both countries improved their tests results 

following the curricular changes of 2011 for Sweden and 2008 for Japan. Specifically, when 

considering both 4th grade and 8th grade TIMSS as well as PISA test scores, Japan’s test 

scores rose by 2.9% and Sweden’s rose by 5.6%. In the case of Sweden, this brought them 

back above average test scores, which they had fallen below prior to the curricular change. 

Japan started seeing improved test results with PISA 2009, meaning that this 2.9% raise is 

during a 6-year period. Contrary, Sweden have seen improvement to their test scores only 

with the latest 2015 TIMSS and PISA tests, making their 5.6% raise in test scores be done 

during the  3-year period 2012-2015. Essentially, Sweden managed to raise their scores twice 

as much in half as much time when compared to Japan. 

When considering the answers to the two research questions, it is possible to notice a 

connection between the percent of changed content and percent raise in test scores. Sweden 

saw a raise in test scores almost twice as much as Japan. Since both countries saw around 

20% of content introduced to earlier school years, Sweden’s higher raise in test scores is most 

likely not caused by the amount of such content. What is shown to be different however is the 

amount of newly added content. The data suggests that the gap between Sweden’s 79.6% new 

content and Japan’s 34% new content is what also creates the gap in improvement. A possible 

explanation could be that Japan’s slower growth was caused by them having higher scores to 

begin with, making the margin of improvement slimmer than Sweden, who used to score 

below average. Nonetheless, the analysis of the data suggests that there is a connection 
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between introducing mathematical content earlier to pupils and raising TIMSS and PISA 

scores. 

Further research is needed to understand to what degree the change in curriculum impacted 

the following international knowledge assessment results. It would be critical to prove this 

relationship to understand if curricular changes, such as those covered in this thesis, are 

beneficial to educational systems. Such further research would allow for the understanding of 

whether the curricular changes observed in this thesis could be considered a successful 

strategy to improve academic ability in compulsory education.
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