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Abstract 

Examination of the efficacy of science education has been in the forefront of domestic and 
international research in recent decades. Thirty years ago the efficacy of science education in 
Hungary was internationally recognised. However, there signs as early as the 1990s that student 
outcomes were declining in Hungarian students’ ability to apply knowledge and problem-
solving. Based on the results of the PISA assessments, there were no considerable changes in 
Hungarian students’ knowledge. Besides the overall performance which corresponded to the 
average, however, it could be observed that Hungarian students’ ability to apply knowledge 
related to experiments and measurements lagged behind that of students in other countries. 
Based on the results of the 2009 assessment, there is a relatively small number of students with 
outstanding abilities in the Hungarian student population. The decline in outcomes in 2012 
could be explained with the greater number of students with poorer outcomes. Research 
confirmed that this decline in outcomes can be associated with the predominantly theoretical 
knowledge of our students and the low efficiency of their ability to apply knowledge. Due to a 
lack of practice and the employment of ill-matching learning strategies, a more thorough 
processing of the enormous amount of lexical knowledge taught at school does not take place. All 
this is further confounded by the fact that our students’ sincere interest in sciences decreases 
with age. Investigations performed over the past years have confirmed that, in order to increase 
interest in knowledge taught and to improve outcomes, changes need to be introduced in science 
education. 
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Introduction 

There have been significant changes in achievements of the Hungarian scientific 

education in the past few decades. Ever-worsening student outcomes, the low-efficiency 

level of applicability of students’ primarily theoretical knowledge and a decline in the 

popularity of science subjects (Nahalka, 1999; Csapó, 1999, 2004; Géczi, 2001; D. Balogh, 

2002) have become not only generally felt in everyday pedagogical practice but have 

also manifested themselves measurably in the results of domestic and international 

research. Analysis of these investigations reveals that the present situation is a 

consequence of a process that started earlier. Single, as well as short, longitudinal 

studies reflected only a momentary situation.  The ongoing monitoring of the change 

that had taken place was made possible only through regular international 

investigations carried out over several years. The assessments did not only verify the 

changes in student outcomes but also made it possible to compare our students’ 

outcomes with those of learners in other countries. They also provided information 

about the factors influencing performance (Nahalka, 1999; Csapó, 1999, 2004; Géczi, 

2001; D. Balogh, 2002). The joint results of domestic and international investigations 

called for an exploration of the causes of the changes that had taken place in Hungarian 

science education and for finding possible solutions. 

Changes in students’ outcomes in science subjects  

In the 1970’s and 80’s, Hungarian science education was internationally recognised 

(Vári et al., 1998; Géczi, 2001; Csapó, 2015). This was partly due to the features of the 

Hungarian educational system. Learners were taught science subjects fairly early on in 

their studies, in several lessons a week (Báthory, 2000; Géczi, 2001; Szakály, 2001). 

However, 1995 TIMSS (Third International Mathematics and Science Study) indicated a 

decline in student outcomes (Revákné & Máth, 2002). Except for the 1995 assessments, 

during IEA (International Association for the Evaluation of Educational Achievement) 

assessments the results involving the entire test suggested a high degree of knowledge, 

but the subtests examining scientific thinking did not live up to expectations. The 

investigation aimed to assess ability to apply acquired knowledge as well as problem-

solving ability (Vári et al., 1998; Géczi, 2001; B. Németh, 2003; Vári, 2003). 

PISA assessments started in 2000 (Programme for International Student Assessment) 

aim to assess to what extent 15-year-old learners can apply their knowledge in „real-

life” situations (B. Németh, 2003). The assessment aimed to study three domains: 

reading literacy, mathematical literacy, and scientific literacy PISA is a triennial survey 

and provides information about the features and achievements of the various countries’ 

educational systems. Each year, one of the domains is given more emphasis compared 

with the other two (Géczi, 2001; B. Németh, 2003; Vári, 2003; Balázsi et al., 2007, 2010; 

Csapó, 2015). Between 2000 and 2006 there were no significant changes in the 

outcomes. Hungarian students’ outcomes in scientific literacy were on a par with the 
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average outcome of the students of the OECD (Organisation for Economic Co-operation 

and Development) countries (Balázsi et al., 2007).  

The 2006 assessment focussed on learners’ ability to apply scientific knowledge. Among 

the issues investigated were identification of problems in sciences, reasoning behind the 

phenomena and students’ ability to apply scientific evidence. In that assessment 

Hungary ranked 13-17th in science among the 30 OECD countries.  Since averages could 

be calculated only with a certain margin of error, no exact order was set up among the 

countries. There is no ignoring the fact that Hungarian students’ ability to apply 

experiments and measurements in practice lags behind that of students in other 

countries (Balázsi et al., 2007). In the 2009 assessment Hungarian students’ outcomes 

still corresponded to the OECD average. However, a closer examination of the outcome 

revealed that, behind the „facade” of the average outcome, there was a much more 

nuanced picture. Six levels of ability were identified during the examination. Learners 

who reach level six can identify, reason for, and consistently apply their knowledge in 

various life situations. Their thinking and reasoning skills are outstanding and they are 

able to solve unknown problems in science (Balázsi et al., 2010). In 2009, this level of 

ability was reached by 1,1% of children in OECD countries. This rate was considerably 

lower in the case of Hungarian students: 0,3%. If we examine the two highest levels of 

ability (levels 5 and 6), a similar difference can be observed between the OECD average 

and the Hungarian outcomes. One of the causes of this phenomenon is a feature of the 

Hungarian educational system: overshadowed by a focus on teaching enormous 

amounts of lexical knowledge, there is hardly any time left to devote to the practical 

application of students’ theoretical knowledge, making Hungarian students’ knowledge 

primarily theoretical in nature. Our learners have few opportunities to study tasks taken 

from or relating to everyday life. There is hardly any relationship between things taught 

at school and everyday life (B. Németh, 2003). The PISA assessments also find the rate of 

those learners who do not reach the second level of ability important as this is the level 

necessary to enter the labour market. In this respect the Hungarian results were better 

(14,2 %) compared with the OECD average (18%). Behind the average-looking overall 

performance lay the fact that there were relatively few low-achievers and students with 

outstanding abilities in the Hungarian learner population (Balázsi et al., 2010).  

The PISA assessment of 2012 showed a decrease in Hungarian students’ outcomes. Their 

average performance was lower compared with both their 2000-2009 results and the 

OECD average. All this came despite the fact that in education a process had begun 

which had tried to compensate for earlier flaws. Research as well as everyday practice 

called for increasing interest in the subject and employing more varied ways of 

processing teaching material (Csapó, 2004). Our students were among those within EU 

member states who performed poorer: Hungarian students ranked 19-26th among the 

34 OECD countries. Only 0,5% of Hungarian students reached level six of ability 

compared with 1,2% of OECD countries. Although the rate of students with exceptional 

abilities did not decrease, the number of students with poorer abilities increased: their 
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number had grown to 18% compared with 14,2% three years before. Thus the decrease 

in performance in the field of science subjects was related to an increase in the number 

of students with poorer performance. The question whether this change is transitory or 

permanent will be adequately answered only by the outcomes of the 2015 assessment 

(Balázsi et al., 2013; Csapó, 2015).  

Similar changes in the science knowledge of Hungarian students were born out by 

domestic reports, too (Géczi, 2001; Revákné, 2001, 2010; Revákné & Máth, 2002; B. 

Németh, 2003; Máth & Revákné, 2007). The assessment „Science in everyday life” (B. 

Németh, 2003: 507.) contained tasks similar to those in the PISA assessment. Some of 

these were based on knowledge acquired in class but they required students to apply 

that knowledge to real-life situations. The assessment had two important conclusions. 

One: Hungarian science education is not particularly effective when ability to apply 

knowledge to everyday life is considered. Two: tasks are performed with better results 

by those students „who possess more knowledge and more efficient problem-solving 

skills and patterns of reasoning” (B. Németh, 2003: 523). Similar results were 

highlighted by the results of investigations of the problem-solving thinking of secondary 

school students, too (Revákné, 2001, 2010; Revákné & Máth, 2002; Máth & Revákné, 

2007). The relationship between successful task solution, the amount of acquired 

knowledge as well as the application of effective problem-solving and reasoning 

strategies proved to be decisive (Revákné, 2001, 2010; Revákné & Máth, 2002; B. 

Németh, 2003; Máth & Revákné, 2007). 

The role of learning strategies and interest in the subject  

Based on research results it can be concluded that changes need to be introduced in 

order to improve the efficiency of Hungarian science education. Among the factors 

affecting outcome special attention should be paid to increasing interest in a subject and 

finding more efficient ways of mastering knowledge (Nagy, 1999; Csapó, 2004). 

Among the causes of the situation described is the fact that although our students learn 

the teaching material and, if necessary – during written and oral tests – can even recall it, 

there are very few who can, in fact, apply this lexical knowledge to practice.  Students 

often encounter difficulty even in mastering the material. Most students cannot use 

learning strategies most befitting the special features of the material. Research has 

proven that mechanical rote-learning, ever so popular with Hungarian students, is also 

rather strong. Based on the results of a PISA assessment, it was with Hungarian students 

that memorisation was the most popular in 2000 (Revákné, 2001; B. Németh & Habók, 

2006; Környei, 2008). This can give rise to concern since applicable knowledge can only 

be mastered using in-depth learning strategies that promote understanding.  Without 

proper strategies a more thorough processing of knowledge does not take place. 

Important and not important elements of knowledge do not become distinct; new 

knowledge does not connect to previous knowledge, it becomes fixed in isolation and 

lack of coherence makes later recall and application more difficult (Nagy, 1999; Csapó, 
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2004). Due to a lack of time and practice, the enormous amount of information taught by 

schools does not form a unified system in the students’ minds. The relationships and 

correlations between the various parts are scant and imprecise. No conceptual system is 

formed that is „both vertically and horizontally accessible” (Nagy, 1999: 263.). This 

prevents knowledge from becoming real, applicable knowledge (Nagy, 1999). 

Interest in the subject strongly affecting performance gradually decreases with age. The 

PISA assessment of 2000 reported that the instrumental factor was exceptionally high 

among Hungarian students even by international standards. It is not genuine interest in 

the material being learnt but rather some external reward or reaching a goal that is the 

primary purpose of these students. The 2006 PISA assessment tried to explore students’ 

attitude to science subjects not only in a questionnaire but also through the tasks they 

had to solve (Nagy, 1999; Csapó, 2000; Géczi, 2001; Revákné & Máth, 2002; B. Németh & 

Habók, 2006; Balázsi et al., 2007; Máth & Revákné, 2007; Környei, 2008). Luckily, there 

are still subjects among sciences, such as biology, that are not entirely rejected by 

students. According to a domestic survey (Géczi, 2001), eleventh graders find biology 

more tiring and difficult than younger students, but they still think it is interesting and 

important. This can be a starting point for arousing our students’ interest in science 

subjects, if carefully chosen pedagogical methods are used (Csapó, 2000; Géczi, 2001). 
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