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Abstract. In Hungary, ‘guided discovery’ refers to instruction in which students learn 

mathematical concepts through task sequences that foster mathematical thinking. A prominent 

figure of guided discovery is Lajos Pósa, who developed his method to teach gifted students. 

Rather than teaching mathematics through thematic blocks, the Pósa Method employs webs of 

interconnected problem threads in which problems are built on each other, and different threads 

are presented simultaneously, so that students work on problems from multiple threads at the same 

time. It was found that this method has been successful as extracurricular training for gifted 

students since the 1980s; however since 2017, as part of an ongoing research, the method has been 

applied to mainstream curriculum in two public secondary school classrooms. The present paper 

examines the design and implementation processes of problem threads in this public secondary 

school context. 
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 Introduction  

Teaching mathematics should always aim to foster in students a deep understanding 

of the content presented. One method that strives to this end is the Pósa Method, 

developed by Lajos Pósa for advanced math students in Hungary since the 1980s (Győri 

& Juhász, 2017). This method utilizes problem threads, which are series of problems that 

students complete, discovering mathematics from different topics simultaneously 

(Katona & Szűcs, 2017). While this method has mainly been used as an extracurricular 

program, since 2017 the Pósa Method has been used to teach content in two public 

secondary school classrooms as a study supported by the Content Pedagogy Research 

Program of the Hungarian Academy of Sciences. Little research regarding the use of the 

Pósa Method exists, so this paper aims to fill that gap by examining the design and 

implementation of problem threads in the Pósa Method when used in the context of 

public secondary school mathematics. 

More specifically, when looking at how problem threads are designed, this paper 

investigates first the main characteristics of the Pósa Method in two Hungarian public 

secondary mathematics classes and the process of designing problem threads. Second, 

the classroom experience and the implementation of problem threads are explored in 

more detail. The research is qualitative in nature, utilizing observations, interviews, and 

questionnaires to obtain data.  

This paper first examines the existing literature regarding the Pósa Method in its 

original context as an extracurricular program. Next, it explores the context of the 

present study. Following this, the paper details the methodology used for data collection 

before discussing the results of both the design and implementation processes of using 

problem threads in two public secondary classrooms. 

Literature Review 

      Guided Discovery 

When considering discovery learning, particularly guided discovery, in Hungarian 

education, especially of gifted students, one would be misguided if they failed to notice 

Lajos Pósa. However, Pósa was not the first Hungarian mathematician to see value in 

discovery learning; he followed in the footsteps of Tamás Varga. Varga is considered the 
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pioneer of using guided discovery learning in Hungarian public primary schools because 

of his work leading the reform movements of Hungarian mathematics education in the 

1960s and 70s (Gosztonyi, 2016). Pósa has taken Varga’s work a step further by      

applying principles of guided discovery to contexts for advanced mathematics students. 

Before detailing the Pósa Method, it is important to note what exactly is meant by 

‘discovery learning,’ and more specifically, ‘guided discovery.’ According to Honomichl 

and Chen (2012), discovery learning "is a technique for helping learners create and   

organize knowledge. Involving mindful participation and active inquiry, it typically 

takes place during problem-solving situations. The learner draws upon past knowledge 

and experience to infer underlying strategies and gain an understanding of concepts"    

(p. 615). When originally introduced into educational contexts, students learning by 

discovery were usually expected to work independently, with minimal intervention from 

the teacher (Honomichl & Chen, 2012). Since then, the focus has shifted to a particular 

type of discovery learning called ‘guided discovery.’ Honomichl and Chen (2012) define 

this as being "similar to the Vygotskian concept of scaffolding: guidance that is dynamic 

and responsive to the learner’s current state of experience and ability, with inexperienced 

learners receiving greater guidance or supervision and experienced learners receiving 

less intervention" (p. 615). They suggest that this can be done by strategically presenting 

the material, giving feedback, or by asking probing questions. Both Varga and Pósa’s 

work using discovery learning falls into this category of guided discovery.  

The Pósa Method 

According to Győri and Juhász (2017), after completing his own education, Pósa 

founded his first weekend camp for mathematically gifted students in 1988; these camps 

still continue today. Meant to be independent from the regular mathematics education 

children receive in school, these camps focus on gaining a deeper understanding of   

concepts and ways of thinking studied in their math classrooms, as well as fostering 

creative and persistent thinking. This is achieved through what is called the Pósa    

Method, a type of guided discovery learning that utilizes a web of problem threads. 

In addition to Győri and Juhász (2017), Katona and Szűcs (2017) decribe the Pósa 

Method that will be the source of the following paragraphs. The Pósa Method relies on a 

web of problem threads; this is how students experience the guided discovery of 

mathematics. A problem thread is a series of problems that are connected to each other 

in some way. These problems can be connected in different ways. Sometimes, problems 
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are   connected because they build on each other; that is, the solution for one problem is 

based on or made easier by the solution to a previous. Pósa describes this as "building a     

staircase to a goal" (as cited in Stockton, 2010, p. 3). Problems can also be connected 

because they have a common feature, or kernel, such as a method of solving. Moreover, 

different threads are not completely disconnected from one another. Instead, they often 

run simultaneously and meet at common problems that use ideas from multiple threads, 

creating a web-like structure; from this comes the phrase web of problem threads. 

Two goals of the Pósa Method are to foster student enjoyment of mathematics and to 

promote learning of mathematics through discovery. Furthermore, Győri and Juhász 

(2017) note the following key principles must be employed when problem threads are 

utilized in educational settings, so that students have the best guided discovery 

experience. First, it is customary that students are given more than one problem to work 

on at a time, each from a different problem thread. Providing options gives students 

autonomy and allows students to choose the topics or questions that they would prefer to 

work on first. It also makes the experience more enjoyable for the students. Another 

important aspect of the Pósa Method is allowing students time to think so that they are 

able to come to a solution on their own. Closely related, the way a teacher dialogues with 

a student is crucial. Teachers should let students think on their own without letting them 

remain stuck; hints that help but do not give away the solution are necessary for students 

to have the best experience. 

The next principle of the Pósa Method deals with how students should interact in the 

classroom. Group work is an important part of the discovery process in this method; 

however, individual thinking is crucial for developing critical thinking skills. Thus, 

working on the presented problems should involve time for individual thinking followed 

by working in small groups if students have run into similar difficulties. There is one 

rule with group work: if a student has solved a problem, they cannot help other students. 

Ultimately, the goal of group work in the Pósa Method is to allow students to be inspired 

by one another’s thinking, problem solving, and brainstorming, while not taking away 

the opportunity for every student to discover a solution for themselves. 

The final few principles involve the students’ work and role in the classroom. 

Students must be allowed to pose questions, and teachers must help students learn to ask 

good, interesting questions. Often, students’ questions are even integrated into the    

curriculum for future use. Additionally, students should be allowed the freedom to make 

mistakes, thereby removing the fear of being shamed for an incorrect answer, since this 

fear hinders the process of exploration and discovery. Finally, students should be seen as 
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the instructors’ colleagues, fostering good relationships and giving them a comfortable 

environment in which they can enjoy the process of discovery. 

The Hungarian Education System 

As described above, the Pósa Method was originally created for use in weekend 

math camps, not for traditional secondary school classrooms. In some ways, the Pósa 

Method must be adapted in this context to better fit the structure and process of 

Hungarian education and curriculum. A few relevant aspects of Hungarian education are      

discussed below, and the research in this study investigates what the Pósa Method and 

the design and implementation of problem threads look like in this context. 

The Hungarian mathematics curriculum is guided by the set of general competencies 

in the National Core Curriculum, which is compulsory for all schools in the country. The 

requirements stated in the National Core Curriculum are then further broken down and 

specified by the local curriculum and then by each school’s Pedagogical Programme 

(The Government of Hungary, 2011). Based on the requirements laid out by the school’s 

Pedagogical Programme, teachers create a schedule determining how exactly the      

required curriculum is covered throughout secondary school (Stockton, 2010). Teachers 

in Hungary are given some flexibility in this process because they will stay with one 

group of students as they progress through secondary school. For students, this means 

that they will usually have one mathematics teacher for the entirety of their secondary 

school career, giving the teacher and students the opportunity to form relationships and 

giving the teacher all four years of secondary school to cover the required curriculum 

(Stockton, 2010). 

Furthermore, this structure means that students are not enrolled in separate math 

subjects each year, as is often the case in other countries. Instead, Hungarian secondary 

school students are simply enrolled in ‘Mathematics’ (Stockton, 2010), applying a cyclic 

nature of learning mathematics, as topics are revisited each year, adding more content 

and deepening students’ understanding each time (Gosztonyi, 2015). Additionally, using 

this structure, students can more easily see the relationships between different aspects of 

mathematics as they learn them in tandem, rather than as disparate subjects (Stockton, 

2010). In most schools, the ultimate goal of a student’s mathematical education is for 

them to pass the secondary school leaving examination, which serves as both a 

secondary school exit exam as well as a college entrance exam (Ministry of Human 

Capacities, 2011). 
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Methodology 

Applying the Pósa Method in public secondary schools means that those classes 

must cover the material given by the National Core Curriculum while aligning with the 

aims of the Local Curriculum and the school’s Pedagogical Programme, as well as 

prepare students to perform well on the leaving examination. These must be done while 

also fulfilling the goals of the Pósa Method to foster student enjoyment of mathematics 

and promote learning of mathematics through discovery. Since the Pósa Method depends 

primarily on a web of problem threads, the focus of the study begins with the design of 

these threads, followed by their implementation in classrooms. 

Research Questions 

This study revolves around two aspects. First, the background and the designing 

aspect of problem threads are investigated. Questions under this topic include: (1.1) 

What are the main characteristics of the Pósa Method in two Hungarian public secondary 

mathematics classes? (1.2) What is the process of designing problem threads for two 

Hungarian public secondary mathematics classes? Second, the classroom experience and 

the implementation of problem threads are addressed in greater detail. Research 

questions included here are: (2.1) What does a class look like when using the Pósa 

Method in two Hungarian public secondary mathematics classes? (2.2) How are problem 

threads implemented in two Hungarian public secondary mathematics classes? (2.3) 

What are the students' experiences and opinions in regards to using the Pósa Method in 

two Hungarian public secondary mathematics classes? 

Procedures 

As all the research questions are of exploratory nature, the study uses qualitative 

data collection which involves verbal and verbalized data. When analyzing the data, the 

'insider' perspective makes the study more grounded, discovery-oriented, exploratory, 

expansionist, descriptive, and inductive (Larsen-Freeman & Long, 1991). The rich data 

is ungeneralizable in qualitative research because of the special characteristics of single 

case studies, but the data could possibly be transferable to similar contexts. This data-

driven study perceives no preconceptions since the research questions are open, using 

question words as How? What? The data collection for this study comes from 
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observations, interviews, and questionnaires, and the analysis of this data primarily looks 

for patterns by analyzing the content and relating the content to the context (Seliger & 

Shohamy, 1989). In order to ensure quality control, triangulation is applied through 

collecting data from interviews with teachers, observations of their classes, and 

questionnaires for their students (Dörnyei, 2007). 

During November 2019, three visits were made to two different schools: one elite 

school and one vocational school, as well as a math camp, all using the Pósa Method in 

Budapest, Hungary. The math camp was observed by two English-speaking researchers 

and one Hungarian translator, one classroom was observed by four English-speaking 

researchers and a Hungarian translator, and the second classroom was observed by two 

English-speaking researchers. In this last case, a translator was unnecessary because the 

class was instructed in English. In addition to the observations, an interview with each of 

the teachers of the observed classes and a student questionnaire for each of the 

classrooms were completed. The interview questions focused on interviewees’ 

perspectives and relations to the Pósa Method; their definitions, goals, and perceived 

values of using problem threads; the design and implementation of problem threads; the 

structure of their lesson instruction; advantages and disadvantages of using the Pósa 

Method in public education. Meanwhile, the questionnaire focused on students’ 

perspectives of their current mathematics lessons which uses the Pósa Method. 

Participants 

As mentioned earlier the Content Pedagogy Research Program of the Hungarian 

Academy of Sciences supports the experiment of implementing the Pósa Method in three 

groups of two secondary public schools in Budapest. One interviewee is the mathematics 

teacher who adapts the problem threads and implements the Pósa Method in the elite 

public secondary school, who had been the student of Pósa and currently teaches in the 

math camps. The other interviewee had been the student of the former, whose current 

task is to further adapt and implement the problem threads for the vocational group. The 

questionnaires were filled in by the students of the two interviewees in the experiment. 

The observations were made to their classes. This report focuses only on the public 

secondary mathematics classes which use the Pósa Method instead of the Pósa math 

camp itself. 

It should be noted that the interviews were conducted in English, which is not the 

native language of the interviewees; however, the interviewees possess sufficient 
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English skills for the interviews to be completed successfully. In addition, the 

questionnaire, which was created in English, was translated to the native language of the 

students, Hungarian, by the researchers. Students completed the questionnaires in 

Hungarian, and their answers were translated back to English for the purpose of 

analyzing the data.   Although most of the questions were completed on a 5 point Likert 

Scale, readers should note that small language nuances might still be present during the 

translation stage of the questions and answers themselves. Still, researchers believe that 

the nuances do not strongly affect the analysis of the results. 

Data analysis was informed by two processes. First, answers were compared from 

the two teachers who were interviewed. Second, we looked at the connections between 

the interview answers, the observed lessons and the students’ responses in the 

questionnaire. More specifically, we examined the similarities and differences in the two 

teachers’ comments about the Pósa Method and whether their expectations of utilizing 

the Pósa Method in their lessons were met by their students. 

Results and Discussion 

Due to the qualitative nature of data collection, the study relied on emerging themes. 

Thus, the results and discussion are presented in the following structure. First, the 

teachers' point of view on designing and then implementing problem threads are 

presented, comparing the intended implementations with the observations and the 

students’ answers. Second, two main goals that emerged, students' motivation and 

success, are analyzed and compared from all the data sources: literature, interviews, 

observations, and questionnaires. 

Designing Problem Threads 

During the interviews, the two teachers were asked to describe the main 

characteristics of the Pósa Method and the problem threads. Their answers mirrored 

what was found in the literature review. The characteristics of the Pósa Method that were 

emphasized the most were the principles of students taking joy in thinking about math 

and students posing good questions. When describing the problem threads, both teachers 

stated that the problems within a thread have a strong connection to each other, the 
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connection not necessarily being the content of the problem, but sometimes the strategy 

for solving the problem or the way of thinking that is required to solve the problem. The 

teachers also noted that the problem threads continue throughout many years, with as 

many as tens to hundreds of problems belonging to a thread.  

The interviewees were then asked about the process of designing the threads. The 

first step in creating a thread is to determine the end goal of what students should learn 

or what mathematical thinking skills they should acquire. The next step is to break up the 

end goal into smaller steps, and then decide on specific problems that correspond to 

those steps. The last step in the design process is to revise the thread as needed. There 

exist gaps in difficulty between the problems within a thread. If the gap is too small from 

one problem to the next, students will not be challenged. In contrast, if the gap from one 

problem to the next is too big, students will find the material too challenging. Thus, if 

the teachers notice an issue with this, they will revise the thread accordingly. The 

problems of a thread should generally be challenging but solvable. As far as the order of 

the problems in a thread goes, the teachers stated that the problems usually increase in 

difficulty, however, there are times when the teacher will introduce a challenge problem 

in the beginning of the thread that students do not have the tools to solve just yet, and the 

following problems lead up to the challenge problem. Some problems within a thread 

have a connection to the real world, while others are more abstract. In order to make 

these abstract problems interesting for students, the teachers will emphasize to the 

students that mathematics is abstract in its true essence, and that it is important for them 

to learn. The teachers will also occasionally create a context or narrative for abstract 

problems or relate them to the history of mathematics or to a famous mathematician, 

though these connections should come naturally and not be forced. 

According to the interviewees the main difference between the groups applying the 

Pósa Method is the level of difficulty of the problems. For talented students they should 

be more challenging and the gaps are much bigger, while for public school students the 

gaps are smaller, and students need more reinforcement. In the case of the vocational 

school, the gaps are even smaller, and the end of a problem thread (for example, the 

level of abstraction) varies between students greatly. These differences between students 

in the vocational school’s group resulted in a main set of problems that all students go 

through, and an extra set of more difficult problems used for differentiation. 
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Implementing Problem Threads in the Classroom 

Both contexts follow the same implementation process. A typical lesson that is 

taught using problem threads starts with a discussion of homework problems, which will 

be described further shortly. Afterwards, students work on ‘open’ problems, or problems 

whose solutions have not yet been discussed together as a class. The teachers shared that 

there are about 3 to 5 open problems during one 45-minute class period. In both lessons 

that were observed, which were double lessons lasting 90 minutes, there were 5 open 

problems. In the questionnaire, students were asked how they felt about the amount of 

work their teacher assigns in class. The results are displayed in Table 1 of Appendix A. 

As the table portrays, 21 out of the 31 surveyed students (68%) believe their teacher 

assigns "just enough" work during class. After students work on open problems, if time 

allows, there is a class discussion about the solutions of the open problems. Consistent to 

what was mentioned in the literature review, the teachers stated that they try to give 

students as much time as is needed for them to arrive at the solution of a problem. In the 

observed lessons, the students were given 45 to 50 minutes to think about the problems, 

either individually or in pairs or groups. In the questionnaire, students were asked to rate 

how much they agree or disagree with the statement "I have enough time to work on the 

problems in class." There were 24 students (77%), who expressed that they "agreed" or 

"strongly agreed" with the statement (Table 2, Appendix A). For the lessons that were 

observed, there remained roughly half the duration of the lesson for a class discussion, 

however, there are instances when no time remains for a class discussion, as students 

have not yet solved the open problems. At the conclusion of the lesson, students are 

assigned the problems that are still open as homework (usually about 1 to 3 problems). 

As discussed in the literature review, one of the main characteristics of the Pósa 

Method and using problem threads to teach is the discovery aspect. In the interviews, the 

teachers stated that students are not given theorems or formulas for mathematical 

concepts. Instead, through the problems in the problem thread, the students are driven to 

discover the theorem or formula on their own. Students were asked in the questionnaire 

to what extent they agreed with the statement "I enjoy figuring out solutions by myself." 

Roughly 80% of the surveyed students "agreed" or "strongly agreed" with the statement 

(Table 3, Appendix A). This result directly connects to how much students like the 

discovery aspect of learning math through problem threads. Another question asked 

students to rate their agreement with the statement "I like being told how to solve a 

problem." In contrast to the results in Table 3, although the majority of students 

expressed that they enjoyed figuring out solutions on their own, only 5 out of the 31 
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students (16%) "disagreed" or "strongly disagreed" with the statement "I like being told 

how to solve a problem" (Table 4, Appendix A). Another aspect of discovery that the 

teachers noted is the fact that students are not explicitly told which problems belong to 

the same thread, though many are able to deduce these connections on their own. One 

student stated that "I can find connections between different topics, which makes me 

understand the material easier," and five other students explicitly stated the same idea.  

Another characteristic of the Pósa Method and the problem threads, also mentioned 

in the literature review, is the autonomy that students have in regards to the problems. 

Teachers articulated that students can choose the order in which to solve the open 

problems, as well as the method of solving the problems. In the questionnaire, students 

were asked to identify their accordance with the statement "I enjoy being able to choose 

which problems to work on in class" for which 27 out of the 31 students (87%) "agreed" 

or "strongly agreed" (Table 5, Appendix A). Students were also asked about their 

strategies for choosing which problems to solve during the lessons. Students were given 

a list of strategies and asked to mark all that applied (Table 6, Appendix A). The two 

most popular strategies that students employ in their selection of problems are working 

on problems that they find interesting first and working on problems that they think will 

be easy first. When asked "How do you feel about working on problems from different 

topics at the same time?" only 2 students worded concerns that they would like to 

practice the same method of solving a problem more, 5 students were neutral about it, 

and 24 students (77%) especially liked it. Their reasons are that it makes the lessons 

more varied and interesting, they can always find a problem to work on, and they can 

realize connections between different topics better. 

The final characteristic of the Pósa Method and the problem threads that will be 

discussed is the development of students’ abilities to pose good questions. During the 

lessons, it was observed that a common theme in the problem threads is a problem or 

several problems dealing with specific parameters, followed by a problem that 

generalizes for n. In the interviews, teachers expressed that they do not design all of the 

problems in a problem thread to have a generalizable solution; however, they always 

intend for students to ask the question of whether a problem has a generalizable solution 

or not. Some of these questions happen to be open problems in the field of mathematics, 

which allows students the opportunity to think like mathematicians. In the observed 

lessons, some students automatically started generalizing problems while others were 

satisfied with their solutions, so it became a tool for differentiation. 
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Problem Threads and Student Motivation 

Both interviewees said a major driving factor behind the decision to use the Pósa 

Method to teach in their classroom was to boost student motivation and interest in 

learning the material. They felt that successful teaching could develop students' abilities 

to think creatively and critically about mathematics. Ideally, students should end the 

course of study having a positive attitude towards math, regardless of whether they plan 

to pursue it beyond secondary school. Responses to the student questionnaire indicate 

that this aim is being achieved. Over 90% of students surveyed indicate that they "agree" 

or "strongly agree" with the statement "I enjoy learning math through the Pósa Method". 

Furthermore, 87% of survey respondents "agreed" or "strongly agreed" with the 

statement "Learning math through the Pósa Method improves my thinking skills". No 

students indicated that they "strongly disagreed" with either statement.  

Teachers also reported that they wanted their students to acquire the skills necessary 

to think about interesting and challenging questions. Both teachers reported that their 

students were able to take an existing question and extend it to a more challenging or 

abstract version. In doing so, the students were observed building their mathematical 

reasoning skills. During classroom observations, students were seen extending ideas 

from previous problems and finding new ways to engage with the material. Additionally, 

teachers valued student input in solving all problems and seemed to view students as 

equal partners in the problem solving process. Generally, it seems students agree that the 

problems being posed in class are interesting. Particularly, this interest has improved 

over time. 25% of the students (8 respondents) reported that they "disagreed" or 

"strongly disagreed" with the statement "In primary school, I thought the problems and 

topics we would learn in secondary school would be interesting". Only one student 

disagreed with the statement "Now, I find the problems we learn interesting" and over 

77% of respondents "agreed" or "strongly agreed". One student stated that they 

appreciate the Pósa Method because it "makes it possible to look at a problem from 

different viewpoints". 

Problem Threads and Student Success 

One concern that has been raised in relation to using the Pósa Method to teach in 

public secondary schools is ensuring that all of the required secondary school material 

gets covered over four years. Since the current project is only in its third year, the 
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teachers were not entirely sure how this critique would play out, but both stated that they 

were not concerned about this being an issue. Additionally, both teachers felt that 

teaching through problem threads would better prepare students for the leaving 

examination than the traditional methods. First, a traditional Hungarian classroom would 

cover a particular topic for four to six weeks. In contrast, since problem threads extend 

over longer time frames, students using the Pósa Method can study a particular topic for 

months on end which may help to build deeper understanding of topics. Second, because 

topics from multiple threads are posed simultaneously, students are able to gain 

confidence with identifying what strategy is needed to solve a given problem. During 

classroom observations, these predictions appeared to be correct. Students appeared to 

know how to solve the posed questions even when they came from different content 

areas. 

From the questionnaire, 80% of the students responded that they "agreed" or 

"strongly agreed" with the statement "Learning through the Pósa Method will prepare me 

well for the leaving examination." In the open-ended survey question, one student stated 

"I think [the Pósa Method is] good because we can understand connections better, and 

we will have a greater insight overall." Still 13% of respondents "disagreed" or "strongly 

disagreed" with the statement "Learning through the Pósa Method will prepare me well 

for the leaving examination." When using problem threads, there is less time to practice 

rote processes and memorize mathematical ideas. One student said, "The problem is that 

when I can solve a problem, then comes a new one, and as I didn't have the chance to 

practice the previous, I forget it." Another student stated "I'm a little confused because I 

don't know which methods I should use in which problems." The teachers stated that this 

may be a possible detriment when students are asked to write the leaving examination.  

A further goal of the interviewed math teachers is to prepare their students to have 

reasoning skills to use beyond the classroom. They want their students to be able to think 

logically and see how math can be utilized in daily life. When possible, they integrate 

real-world problems into their classrooms with the hope that students make the 

connection between the material being learned and the types of questions they might 

face in the future. Both concrete and abstract problems were used during the observed 

lessons. Of all the stated goals of the teachers, this is one of the least recognized by the 

students. Only 65% of the students "agreed" or "strongly agreed" with the statement "I 

can use the problem solving skills I learned from math to help in my everyday life." How 

to reconcile this misalignment is a potential place for further research. 
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Conclusion and Further Research 

This study investigates how problem threads in the Pósa Method are used in 

Hungarian public secondary mathematics classrooms. Analysis is drawn from a review 

of the current literature on the Pósa Method and problem threads, interviews with two 

teachers who are implementing the Pósa Method and problem threads in their 

mainstream secondary school classrooms, observations of the two teachers’ lessons, and 

a questionnaire completed by the students of these teachers. Most of the information 

found in the literature review regarding the design, implementation, and goals of the 

Pósa Method and problem threads within the desired context was consistent with the 

data obtained from the interviews, observations, and responses to the questionnaire. The 

two teachers use the Pósa Method and problem threads in order to challenge students 

with interesting and enjoyable problems, help them discover mathematical concepts for 

themselves, pose meaningful questions, and develop their thinking and problem solving 

skills. These goals have been confirmed by 77-91% of their students. The novelty of the 

findings is that students do not mind learning through problem threads and working on 

problems from different topic areas at the same time; moreover, they find it more 

interesting and enjoy discovering connections and different viewpoints. These results 

provide better, more holistic understanding of the use of problem threads in Hungarian 

public secondary mathematics classrooms.  

An area for further investigation will be the effects that the Pósa Method and 

problem threads have on student achievement on the leaving examination. The outcome 

of the exams will inform teachers whether or not the method is an effective teaching 

practice in regards to student achievement on standardized tests. After the examinations 

and detailed analysis of the four-year long experiment, further, possibly larger scale 

experiments with control groups can be designed.  

References 

Dörnyei, Z. (2007). Research methods in applied linguistics. Oxford: Oxford University 

Press. 

The Government of Hungary. (2011). The government’s decree on the issue, 

introduction, and implementation of the National Core Curriculum. Retrieved from 

https://tinyurl.com/r9zl7s8 



Guided discovery using problem threads                                                                                    65 

Gosztonyi, K. (2015). Tradition and reform in mathematics education during the "New 

Math" period: A comparative study of the case of Hungary and France (PhD Thesis, 

Paris Diderot University, Paris, France & University of Szeged, Szeged, Hungary). 

Retrieved from  

      http://www.math.u-szeged.hu/phd/dreposit/phdtheses/gosztonyi-katalin-a.pdf 

Gosztonyi, K. (2016). Mathematical Culture and Mathematics Education in Hungary in 

the XXth Century. In B. Larvor (Ed.), Mathematical cultures: The London Meetings 

2012-2014 (pp. 71-89). Cham: Birkhäuser. 

Győri, J. G., & Juhász, P. (2017). An extra-curricular gifted support program in Hungary 

for exceptional students in mathematics. In K. S. Taber, M. Sumida, & L. McClure 

(Eds.), Teaching Gifted Learners in Stem Subjects (1st ed., pp. 89–106). London: 

Routledge. 

Honomichl, R. D., & Chen, Z. (2012). The role of guidance in children’s discovery 

learning. Wiley Interdisciplinary Reviews: Cognitive Science, 3(6), 615–622. 

https://doi.org/10.1002/wcs.1199 

Katona, D., & Szűcs, G. (2017). Pósa-Method & Cubic-Geometry – A Sample of a 

Problem Thread for Discovery Learning of Mathematics. In T. J. Karlovitz (Ed.), 

Differences in Pedagogical Theory and Practice (pp. 17–34).  

      https://doi.org/10.18427/iri-2017-0079 

Larsen-Freeman, D., & Long, M. (1991). Introduction to Second Language Acquisition 

Research. New York: Longman. 

Ministry of Human Capacities. (2011) On national public education (Act CXC).     

Retrieved from 

https://www.oktatas.hu/pub_bin/dload/nyelvvizsga_honositas/elismertetes_honositas/e

nglish/act_national_education.doc 

Seliger, H. W. and Shohamy, E. (1989). Second language research methods. Oxford: 

Oxford University Press. 

Stockton, J. C. (2010). Education of Mathematically Talented Students in Hungary. 

Journal of Mathematics Education at Teachers College, 1, 1–6. Retrieved from 

https://pdfs.semanticscholar.org/c354/3c1e1f120227724612f432ec2db6ca429ad2.pdf 

  

 

 

https://en.wikipedia.org/wiki/Paris_Diderot_University


66                                                        Matzal, Manahan, Galaty, Wang, & Barbarics 

Appendix A 

Response Too little work Little Just enough A lot Too much 

Number of Students 1 3 21 6 0 

Percentage 3.2% 9.7% 67.7% 19.4% 0% 

Table 1. Responses to "How do you feel about the amount of work your teacher assigns in class?" 

Response Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Number of Students 1 1 5 13 11 

Percentage 3.2% 3.2% 16.1% 41.9% 35.5% 

Table 2. Responses to "I have enough time to work on the problems in class." 

Response Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Number of Students 0 2 4 7 18 

Percentage 0% 6.5% 12.9% 22.6% 58.1% 

Table 3. Responses to "I enjoy figuring out solutions by myself." 

Response Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Number of Students 1 4 14 8 4 

Percentage 3.2% 12.9% 45.2% 25.8% 12.9% 

Table 4. Responses to "I like being told how to solve a problem." 

Response Strongly 

disagree 

Disagree Neither agree 

nor disagree 

Agree Strongly 

agree 

Number of Students 0 0 4 4 23 

Percentage 0% 0% 12.9% 12.9% 74.2% 

Table 5. Responses to "I enjoy being able to choose which problems to work on in class." 

Response Number of 

Students 

Percentage 

of Whole 

I work through all of the problems in order. 4 12.9% 

I try to work on all of the problems, in any order. 12 38.7% 

I work on the problems I find interesting first. 21 67.7% 

I work on the problems I think will be easy first. 22 71.0% 

I skip problems that I don't think are interesting. 8 25.8% 

I skip problems that I don't know how to do. 13 41.9% 

I only work on problems I find boring if I have extra time. 14 45.2% 

I only work on difficult problems if I have extra time. 12 38.7% 

I ask a classmate for help when I'm stuck. 14 45.2% 

I ask the teacher for help when I'm stuck. 12 38.7% 

Table 6. Responses to "What is your strategy for choosing which problems to solve in class?" 
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