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ABSTRACT 
Aim/Purpose Our goal is to provide understanding of if and how the institutional factors found 

to contribute to a chilly climate are experienced in an international setting and 
provide a broader understanding of the discourses that create challenges for mar-
ginalized and underrepresented groups in STEM. 

Background In August 2018 the Hungarian government stopped funding gender studies pro-
gram and took direct control of funding at the Hungarian Academy of Sciences in 
order to focus “taxpayer money on areas that can generate a payoff for society” 
(Witte, 2018). 

Methodology Data collection and analysis focused on how the interface between students and 
mathematics education was organized as a matter of the everyday encounters be-
tween students and faculty and administration by exploring their experiences in-
side and outside of the classroom (Smith, 2006). 

Contribution There is little in the scholarly literature on how the recent threats and policy 
changes by the Hungarian government will impact Hungarian higher education; as 
such, this research has the potential to be a significant and leading contribution to 
the field by critically examining how ongoing changes to higher education policy, 
practices, and procedures in Hungary impacts the educational environment for 
students seeking a graduate degree in Hungary. 

Findings Although students and faculty at IU were aware of the political discourses sur-
rounding higher education in Hungary, they largely felt that their work as mathe-
maticians was not largely impacted by threats to academic freedom and institu-
tional autonomy. Instead, these findings suggest that many of the same discourses 
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that coordinate the work of STEM students in higher education persisted to cre-
ate similar challenges for IU mathematics students. 

Recommendations  
for Practitioners 

The first step toward improving the chilly climate in STEM fields requires revis-
ing the STEM institution from one that is masculine to one that is inclusive for all 
students with the goal of creating a STEM education environment that supports, 
validates, and gives students an equal voice (Sidlauskiene & Butasova, 2013). 

Recommendations  
for Researchers  

Subsequent inquiries guided by this work can extend to additional institutional en-
vironments in Hungary and in other authoritarian countries where academic free-
dom and institutional autonomy are challenged in order to understand how politi-
cal reform and institutional factors play a role in creating challenges for students 
from underrepresented groups. 

Impact on Society By providing an international perspective, we can explore trends in institutional 
factors in order to make recommendations that mitigate or reverse the traditional 
competitive and intimidating STEM classroom environment. 

Future Research Future inquiries can explore discourses that contribute to the chilly climate in 
STEM with an international perspective, to explore if these discourses are con-
sistent across different types of universities around the world. 

Keywords institutional ethnography, Hungarian higher education, STEM in higher educa-
tion, mathematics education 

 

INTRODUCTION  
The focus of recent research on STEM in higher education has shifted from the individual through a 
deficiency lens to understanding the institution of STEM higher education and how processes, pro-
cedures, and discourses coordinate trans-local practices in STEM education and create challenges for 
marginalized and underrepresented groups. As such, it is important to explore a variety of institution 
types in diverse settings in order to truly understand the institutional factors that contribute to a 
chilly climate for underrepresented groups and also to explore the institutional factors that mitigate 
or reverse the traditional competitive and intimidating STEM classroom environment. In this study, 
we explored the STEM Higher Education environment in Hungary, a country frequently in Higher 
Education news in 2018 and 2019 because of government threats to academic freedom and institu-
tional autonomy (Karáth, 2018; Matthews, 2017; Parson & Steele, 2019; Witte, 2018; Wilson, 2018). 
For example, in August 2018 the Hungarian government stopped funding gender studies programs 
and took direct control of funding at the Hungarian Academy of Sciences in order to focus “taxpayer 
money on areas that can generate a payoff for society” (Witte, 2018). Concerns about the erosion of 
institutional autonomy and academic freedom are global, especially with the recent resurgence of new 
direct control mechanisms and more centralized forms of governance, such as those seen in Hungary 
(Kováts, Heidrich, & Chandler 2017; Parson & Steele, 2019). In this context, we explored the institu-
tional factors that structured STEM in higher education in Hungary in order to provide insight into 
how students experience STEM institutional factors as well as external policy changes that impact the 
university as a whole. Our goal is to provide understanding of if and how the institutional factors 
found to contribute to a chilly climate are experienced in an international setting and provide a 
broader understanding of the discourses that create challenges for marginalized and underrepre-
sented groups in STEM.  

Through the lens of standpoint theory (Smith, 2005), this study explored the everyday “work” of 
graduate mathematics students to begin to understand the teaching and learning environment at an 
international higher education institution (IU; pseudonym) located in Hungary. There is little in the 
scholarly literature on how the recent threats and policy changes by the Hungarian government will 
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impact Hungarian higher education; as such, this research has the potential to be a significant and 
leading contribution to the field by critically examining how ongoing changes to higher education 
policy, practices, and procedures in Hungary impacts the educational environment for students seek-
ing a graduate degree in Hungary. This research is pivotal in the field of higher education because it is 
exploring these issues at a time when higher education in Hungary is under threat from the Hungar-
ian government and it responds to calls for greater understanding of how institutional factors create 
challenges for women and traditionally underrepresented groups. 

CURRENT STATE OF HIGHER EDUCATION IN HUNGARY 
The election of Viktor Orbán as Prime Minister of Hungary in 2010 symbolized the return to power 
of the Fidesz conservative party (Marcus, 2014). Touting reforms as symbolic of becoming an “illib-
eral democracy,” Orbán’s administration changed education law and policy and reduced the institu-
tional autonomy of higher education institutions and diminished government support for higher edu-
cation in Hungary (Parson & Steele, 2019). For example, in addition to cutting public funds to insti-
tutions by 18% (as a percentage of GDP) between 2010 and 2015, Orbán reduced the compulsory 
school leaving age from 18 to 16 (Matthews, 2017). The Orbán administration also restricted state 
funding to government-sanctioned majors dictated by “workforce demand”; for example, telecom-
munications, computer programming, and car manufacturing (Marcus, 2014; Matthews, 2017). At the 
same time, the Administration attempted to reduce the number of state-funded places from 44,000 
to 10,480; but after student protests, Orbán announced that any student who scored high enough on 
the tertiary education leaving exam would receive state funding (Marcus, 2014). As a result, higher 
education enrollment and graduation rates dropped between 2008 and 2016; enrollment went from 
66.48% to 48.03% of college-age students and the graduation rate dropped from 39.76% to 32.05% 
(UNESCO, 2018).  

Further impacting institutional autonomy and academic freedom, specifically in regard to research 
and freedom to pursue an independent research agenda, in 2015, the politically independent Hungar-
ian Scientific Research Fund merged with the National Research, Development and Innovation Of-
fice (Karáth, 2018). The independence of research was further impacted when the government took 
control of funding at the Hungarian Academy of Sciences (Witte, 2018). Citing higher education to 
be a “luxury,” the Hungarian government views higher education as unnecessary for a large percent-
age of the Hungarian people and instead suggests people need to be prepared for vocation and man-
ual labor (Witte, 2018). Finally, in April 2017, the Hungarian government amended the nation’s 
Higher Education Law to require foreign universities without an agreement between Hungary and 
the home country of the university to have a campus in their home country (Matthews, 2017). De-
spite months of protest and attempts by top-ranked Central European University (CEU) to meet the 
government’s demands, it was forced to open a campus at Bard University in New York and opened 
a new main campus in Vienna, where it announced it would move much of its operations (Karáth, 
2018).  

Higher education governance in Hungary 
The Ministry of Human Capacities (EMMI) oversaw all education in Hungary including higher edu-
cation. In that capacity, EMMI set education policy, which included determining the number of state-
funded positions for every discipline and every institution and controlling the public institution 
budget (OECD, 2015). While EMMI retained control over education, it was advised by the Hungar-
ian Rectors’ Conference for curriculum-related matters like learning outcomes and program struc-
ture. A chancellor, selected by the government, oversaw the rectors at every public institution to 
oversee all financial and strategic decisions (OECD, 2015). Hungary’s three-degree (bachelor, master, 
and doctoral) structure was introduced in 2006 as a part of the Bologna Process. Tertiary or higher 
education was divided into four dimensions: public/private and university/college. Universities 
award doctoral degrees and no more than 40% of faculty could have less than a doctoral degree, 
while colleges could only award undergraduate and master’s degrees and had lower terminal degree 
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requirements for faculty (Eurydice, 2018). Only students who had received the secondary school 
leaving certificate could be admitted to tertiary education; admission was determined by secondary 
leaving exam scores with a minimum score of 240 required for admittance to any program, and some 
programs in high demand or viewed as low priority by the government required scores over 450 for 
admission (OECD, 2015).  

STEM in higher education discourses 
Research on the STEM environment has long suggested that it is particularly hostile to women and 
underrepresented groups because of the teaching and learning practices in STEM, which are directed 
by the institutionalized discourses of difficulty, competition, and individualism (Sallee, 2011; Shapiro 
& Sax, 2011). The chilly climate persists because the discourses that inform and guide the teaching 
and learning practices that create a chilly climate are institutionalized within STEM education (Parson 
& Ozaki, 2017). As a result, while the classroom practices that contribute to the chilly climate may 
have changed, the chilly climate persists because the discourses that informed those classroom prac-
tices have not. For example, the “discourse of difficulty” leads to coursework expectations that de-
fine the nature of learning for physics and math for students. STEM courses are designed to be 
tough because faculty want to convey the difficulty of the subject matter they are learning. In courses 
that occur early in the curriculum, these courses act to “weed out” (Gasiewski, Egan, Garcia, Hur-
tado, & Chang, 2012; Mervis, 2011) students and become gatekeepers for students who are intimi-
dated by the difficult and time-consuming homework and assessments. In addition, exceptionally dif-
ficult coursework can be discouraging to high-achieving students when they receive or expect to re-
ceive low grades (Vogt, Hocevar, & Hagedorn, 2007). Research has found that high grades are re-
lated to persistence in STEM for woman students, and difficult work can cause self-doubt (Parson & 
Ozaki, 2017;Vogt et al., 2007). Second, the discourse of individualism leads to an institutional climate 
where the individual is responsible for their own learning without the support of faculty or fellow 
students. A lack of support, perceived or real, can create a double bind where women and students 
from underrepresented groups struggle because they are not receiving support they need but do not 
feel like they can go to faculty for support because they do not want to be seen as struggling (and, 
therefore, reinforcing perceptions that women and students from underrepresented groups do not 
belong in STEM) (Morganson, Jones, & Major, 2010). The discourse of individualism informs teach-
ing and learning practices that places the onus on women students, reducing support, and possibly 
increasing feelings of incompatibility between themselves and their major (De Welde & Laursen, 
2011; London, Rosenthal, Levy, & Lobel 2011; Sartorius, 2010; Trujillo & Tanner, 2014). Third, the 
discourse of competition is often promoted as a necessary part of STEM by faculty and students. 
The competitive climate leads to teaching methods, grading practices and classroom environments 
that are often disconfirming for women. For example, although an accepted pedagogy in STEM edu-
cation, competitive practices such as grading on a curve, have been found to be contrary to some 
women student’s need for collaboration and a collectivistic environment (Shapiro & Sax, 2011; Vogt 
et al., 2007).  

As a result of the discourses of difficulty, individualism, and competition, the STEM classroom is of-
ten described as “chilly,” an impersonal and even hostile teaching and learning environment (Mor-
ganson et al., 2010; Vogt et al., 2007). Research suggests that the chilly climate exacerbates the dis-
comfort already felt by women and underrepresented groups who are already struggling to reconcile 
with stereotypes and treatment from fellow students and faculty that tell them that they do not be-
long and will not succeed (Deemer, Thoman, Chase, & Smith 2014).  

In this study, we explored the STEM institutional environment at IU to identify what discourses co-
ordinated the work of students and faculty. Research that explores the institutional STEM higher ed-
ucation environment is necessary to understand how and why women and marginalized groups con-
tinue to be underrepresented in STEM in higher education and industry; instead of a focus on indi-
vidual deficiencies (Šidlauskienė & Butašova, 2013). With this research, we extend the body of litera-
ture on the discourses that coordinate the work of STEM faculty and students in an international 
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context in order to make recommendations for structural changes that could have a positive impact 
on experiences, retention, persistence, and graduation rates. 

METHODS 
Institutional ethnography (IE) is a qualitative research method that begins from the experiences of 
individuals as a lens to explore the institutional practices, procedures and discourses that coordinate 
their work (Smith, 2005). Framed through Feminist Standpoint Theory (Harding, 2009), IE explores 
how the lives of groups of individuals are structured. By identifying the structures that coordinate 
work, through IE, research questions seek to identify what institutional practices, policies, proce-
dures, and discourses are creating challenges for marginalized or minoritized groups, such as women 
and immigrant students in Hungary. While standpoint theory was originally formulated as a method-
ology to examine feminist research, it is now widely used in scholarship projects focused on race, 
class, sexuality, and gender (Harding, 2009). Data collection and analysis focused on how the inter-
face between students and mathematics education was organized as a matter of the everyday encoun-
ters between students and faculty and administration by exploring their experiences inside and out-
side of the classroom (Smith, 2006). 

Data collection was guided by the following research questions: 

1. How is the relationship between STEM institutional practices related to the institutional 
practices of higher education as an institution in Hungary? 

2. Do challenges emerge as a result of these organizational processes? If so, how and where do 
they emerge?  

In an institutional ethnographic inquiry, data collection begins with the collection of entry-level data, 
or data that describes day-to-day work (Campbell & Gregor, 2002). Entry-level data then informs the 
collection of level-two data, which seeks to identify what institutional processes are coordinating the 
day-to-day work of participants (Campbell & Gregor, 2002). In the present study, entry-level data 
was collected through observations and interviews that sought to understand what was happening by 
describing what characterized the lives of IU mathematics students. Level two data was gathered 
through interviews with students and faculty, and questions sought to understand why students did 
the things they did every day. Data was collected intentionally and iteratively, with each level of data 
collected informing what data needed to be collected next to inform understanding of that process.  

PARTICIPANTS 
We used purposive and snowball sampling methods to identify study participants through the help of 
an insider-contact within the mathematics department who helped to facilitate ethical approval to 
conduct the research and sent the request for participation to students. Participants self-identified 
and either reached out to Laura to schedule an interview via email or found Laura once she had ar-
rived at IU to schedule an interview in person. This exploration began with in-depth interviews with 
nine graduate mathematics students (see Table 1), and extended, as institutional processes shaping 
their experiences were identified, to classroom observations, additional interviews with three math 
faculty (See Table 1). 

DATA COLLECTION 
As is typical of an institutional ethnography, data collection methods were student interviews, faculty 
interviews and observations. In an institutional ethnography, the goal of interviews is not just to re-
veal subjective states, but to identify how individuals from different parts of an institution are con-
nected and guide the next steps of an investigation into local processes that are similar because they 
are coordinated by institutional practices (Smith, 2006, loc 327). After the informed consent process, 
Laura conducted 30-60 minute interviews with each student participant that asked them to describe 
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the everyday work they did as a student, the setting where they did that work, and what choices they 
had to make every day. Laura also conducted shorter formal interviews with math faculty after the 
student interviews were largely complete. In faculty interviews, Laura asked about the processes and 
policies that were identified in the graduate student interviews and/or observations and provided in-
formation about how student work is coordinated at the department, college, and institutional level. 
Finally, Laura conducted observations as an observer without participating (Hesse-Biber, 2013) and 
observed social dynamics and patterns while looking for the steps in institutional processes and dis-
courses (Campbell & Gregor, 2002).  

 

Table 1. Participant Descriptives 

Pseudonym Grade Level/Status Gender 
Benjamin Graduate/Master's/1st year Man 
Laci Graduate/PhD/2nd Year Woman 
Szabolcs Graduate/Master's/2nd Year Man 
Tamas Graduate/Master's/2nd Year Man 
Furkan Graduate/PhD/1st year Man 
Kalman Graduate/Master's/1st year Man 
Andras Graduate/Master's/2nd Year Man 
Christian Graduate/Master's/1st Year Man 
Erika Graduate/PhD/1st Year Woman 
Arthur Faculty Man 
Peter Faculty Man 
Istvan Faculty Man 

 

DATA ANALYSIS 
As an institutional ethnography, data analysis began immediately upon collection as an iterative pro-
cess (Hesse-Biber, 2013). We began analysis of participant accounts of their experiences as Laura col-
lected them, because the focus of data analysis in an institutional ethnography is not only on collect-
ing and describing participant experiences and perspectives but on the larger institutional processes 
that coordinate their work and that they may not be aware of (Campbell & Gregor, 2002). The data 
analysis process followed Carspecken’s (2013) critical ethnography coding process and utilized dis-
course analysis of textual data (Creswell, 2013; Saldaña, 2016). After Ariel completed interview tran-
scription, we began by coding the interview and observation data with low-level codes that included 
structural, process, and open coding (Saldaña, 2016). High-level coding followed low-level coding, 
which focused on “meaning and validity reconstruction, horizon analysis, and the analysis of interac-
tive power” (Carspecken, 2013, loc 3673). Once low-level and high-level coding were complete, the 
codes were synthesized into categories and themes through code reorganization (Carspecken, 2013). 
Codes were grouped into categories based on what coordinated the work (e.g. institutional policy, 
procedure, discourse, or practice) and the discourses that coordinated the work. Data analysis was 
complete when saturation was reached, and no new themes emerged with subsequent re-readings.  

ETHICS AND VALIDITY 
The selection of an unstructured format allowed the participants to “shape the contours of the inter-
view” (Adler & Adler, 2003, p. 167). Although our questions guided the content, participants were 
free to respond however they pleased and ask Laura questions about the nature of the interview, re-
search, and Laura’s experiences, which we did to reduce the hierarchical gap between researcher and 
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respondent (Adler & Adler, 2003). Finally, Laura conducted observations as an observer without par-
ticipating (Hesse-Biber, 2013) and observed social dynamics and patterns while looking for the steps 
in institutional processes and discourses (Campbell & Gregor, 2002). To confirm the validity and 
trustworthiness of the data collected and our findings and analysis, we triangulated findings with the 
literature to identify if the themes we identified were similar to those identified in prior research, in-
cluding our own STEM research (Onwuegbuzie & Leech, 2007). Additionally, Laura conducted 
member checking with a faculty participant throughout the process of data collection by discussing 
themes identified in low-level coding and asking for assistance locating the policy or documents that 
directed that student work, when applicable. Finally, we reviewed the interview data separately and 
independently before our research team meetings to discuss emerging themes and codes. We used 
memoing as a process to record our impressions during data collection, and revisited those memos 
throughout the analysis process and prior to writing our findings to ensure that our analysis aligned 
with our initial analysis and to ensure that we did not lose any of the important themes we identified 
in the data collection process. While broad generalizability is not the intent of institutional ethno-
graphic work, we used these measures to ensure the trustworthiness and reliability of our findings.  

The study received ethical approval from Auburn University’s IRB. Prior to beginning the study, we 
received permission from IU to conduct the research at the institution. IU provided a written letter 
of support and physical access to the institution and online resources for data collection. To keep 
participant identity confidential, we referred to the institution by the pseudonym IU. We have also 
redacted any descriptive information about the institution and participant nationality in order to keep 
the institution’s identity confidential to protect the confidentiality of participants. 

Author positionality  
As a researcher, Laura is a white, middle-class, woman professor. In this study, Laura’s privilege from 
her race and social class interacted with her privilege as a native English language speaker and Ameri-
can professor in Eastern Europe. The additional power she derived by determining the research pro-
cess resulted in layers of power that included linguistic, national, racial, and class privilege. As a grad-
uate student researcher, Ariel is a white, middle-class woman. She carries a level of privilege within 
her professional academic career. As white women that are committed to social justice and research, 
we recognize that our identities hold a level of privilege that positions us as knowledgeable in our 
fields. Ariel’s experiences in STEM and our experiences in higher education give us an analytical lens 
that is well-rounded, however, we recognize that these experiences can also bias how we view the 
data. We acknowledge this bias in our work and sought to address and challenges our biases through-
out the collection and analysis process. 

FINDINGS 
Analysis of interview and observation data suggested that the context of Higher Education law and 
policy coordinated and created challenges for students as it related to the process of immigrating to 
Hungary but did not, for the most part, impact their day-to-day lives once they had begun course-
work at IU. In contrast, while the institution and department structure of IU and the mathematics 
department was designed to support students in their transitions to IU, institutional processes, prac-
tices, and procedures created challenges for mathematics students once they were fully admitted as 
students.  

CHALLENGES CREATED BY LAW AND POLICY 
First, Hungarian immigration law created challenges for students after they were accepted to IU and 
began the immigration process. For EU residents, the process was simple, but for non-EU residents, 
which included Christian, Erika, Furkan, and Kalman, the process of immigrating to Hungary in-
volved a complicated Visa process that required students to visit embassies in different countries, 
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getting their documents officially transcribed, and finding the funds needed to travel. First, EU citi-
zen participants reported an easy transition to Hungary. This process was especially simple for partic-
ipants who were a part of the Hungarian minority living in post-WWI Hungarian boundaries (e.g., 
parts of Romania, Bratislava, Slovakia, Ukraine, Serbia) so they had Hungarian citizenship. One doc-
toral student described the process of coming to Hungary:  

Laura: Did you have to go through a visa process or immigration process? 

Participant: No, because I’m European, and I’m also Hungarian.  

Laura: Okay because you fall under that category of Hungarian citizen in Romania? 

Participant: Yeah, like my family is actually Hungarian. So, there is big amount of Hungari-
ans in Romania. 

The process of immigrating to Hungary was easiest for students who were already considered to be a 
Hungarian citizen, but it was also reported to be simple for students who were citizens of EU mem-
ber countries. Master’s student Benjamin described the process of moving to Hungary: “So the pro-
cess was very easy . . . And then there were a couple of bureaucratic things even though [Eastern Eu-
ropean country] and Hungary are a member of the European Union. Compared to other students, 
very easy. So, we just had to sign address card, and student card.” Master’s student Andras echoed 
the easy transitions, stating how he only needed permission to immigrate to Hungary due to his EU 
citizenship.  

In contrast, the process was complicated procedurally for students who were citizens of countries lo-
cated outside of the EU, especially countries where official business was not conducted in English. 
For Christian, a master’s student from an African country, the visa application and approval process 
delayed his start in the program: 

Maybe has to do with some document processing. Cause for me, I encountered a lot of 
problems. I applied for visa in Nigeria. It took 2 months, or more than that to get the results. 
So, I was late for like three weeks or four weeks for the program. While I was waiting for the 
visa, I got information that the visa can come up in three weeks. So, I waited in Nigeria for 
three weeks. Then, the results did not come up, then I fly back to [Home country]. So, I did 
the interview. And then waited for all of August and September. The results did not come 
out until October. So, October. Then I got the results. During the process the head of the 
MSc program and the head of the department were both in touch, and they were communi-
cating with the embassy as well. But it is up to the immigration office. Because for them [the 
embassy] it is the immigration office that will give the go ahead, and then they will start with 
the process. I arrived after the beginning of the semester.  

Similarly, Master’s student Kalman described the procedural hurdles of moving to Hungary and em-
phasized how hard the process was financially: 

The exam was fine, I got accepted. And then since I am from [African country], it is quite 
far. I cannot afford myself. I need to apply for travel grant, but I didn’t get it [laughs], so I 
had some ideas. In the end, my cousin helped me but it was quite a bit late. So, uh, I’m trying 
to find some help, the university was helpful, professor called me many times [to see] if I 
need help. That was very, I guess, good. Like, in my country now there is no [Hungarian] 
embassy. So, I tried to discuss with the consulate to see if we could arrange with - the Hun-
garian embassy is represented by the Swiss embassy - but they could not do it. So, I had to 
move to Pretoria for 1 month, applied for it. It’s quite hard, but money is very tight. 

Procedurally, the move from outside the EU to Hungary was difficult and expensive, but students 
repeatedly emphasized how helpful IU staff and mathematics faculty were during the process, allow-
ing Christian to start the semester late, and helping students to navigate the complicated immigration 
processes and requirements. 
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Second, from the perspective of faculty and students, changes to Hungarian Law regarding higher 
education did not impact their day-to-day lives as mathematics faculty and students. This was, in part, 
because the laws only impacted new students, but it was also because students and faculty saw politi-
cal issues as separate from their work as mathematicians. Furkan explained that he was not con-
cerned about the political situation impacting his studies at IU. 

Laura: Has the government in Hungary has influenced your experience as a student at IU? 
Has it influenced you?  

Furkan: I don’t think so. Like not at all, for me personally. It depends on how you take the 
things happening around you. And since we do something that is totally unrelated to real life 
. . .Or what I meant, is the political sphere. Of course, mathematics influences real life and all 
the practical things. But like, in social ways and political ways, it doesn’t really affect us. Like, 
so far, here happens some problems and some uncertainty about the university. But that is 
only for new students who are not enrolled . . . Like students who are already enrolled, they 
can finish their studies. Like the laws are not retroactive, so it’s fine principally for me. 

Furkan echoed other current students who were not concerned because the new law only impacted 
new students, but he also described a lack of concern because he viewed mathematics as distinct and 
separate from the political sphere. Similarly, Istvan sought to minimize the impact the legislation 
would have on the IU mathematics program by emphasizing the academic strength of the program,  

It is a political issue. Scientifically, this is a good thing. We [IU] are recognized well in Hun-
gary, and people who teach here are proper mathematicians. So, it [IU Mathematics graduate 
degree] is considered a good degree. We have many students who go on to postgrad institu-
tions, it is no problem. 

Istvan did not seek to diminish the impact of the legislation on IU, especially if the institution were 
forced to leave the country, but he also emphasized that IU was a well-regarded institution that com-
pensated faculty well so they could afford to relocate.  

However, the mathematics department was impacted by Hungarian higher education law: early in the 
history of the mathematics program, IU had been prevented from becoming an accredited program 
in Hungary because the program was too small to meet accreditation requirements (e.g., they would 
have needed to add seven more faculty to the program). Faculty member Istvan explained the re-
quirements for accreditation: 

The PhD program was initiated in 2000 or 2001. And then they tried to become accredited 
in Hungary. But to get accreditation, a PhD program needs to have a master’s program. So, 
they [IU] introduced the master’s program, and hired one more faculty . . . We couldn’t actu-
ally follow through accreditation in Hungary because apparently, we need many more fac-
ulty. So, we would need to hire seven more faculty. We are on financial cap. That is insane 
from a financial perspective. 

The lack of accreditation in Hungary meant that the future of the department was directly impacted 
by new Hungarian accreditation laws that would impact what IU programs could stay in Hungary. 
These laws made the department subject to political “issues” even if those issues were not mentioned 
as a concern for faculty and students.  

Finally, Hungarian law required that any degrees received outside of Hungary be officially recognized 
in Hungary, which required faculty coming to work at IU to have their degrees officially recognized. 
Istvan explained the process of getting his degree officially recognized by Hungary: 

It has to be made Hungarian official recognition. Which is done case by case . . . At that 
time, we [Hungary] were not members of the European Union, so I had to renationalize it. I 
had to make it officially a Hungarian PhD. If it is a post-graduate degree, they would have 
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to… it’s a really brief process, like two months or one month. You have to pay this amount, 
and then you get a paper saying it is official. 

This requirement also impacted students graduating from the IU Mathematics program. Because the 
program was not accredited in Hungary, graduates who wished to stay and work in Hungary had to 
get their degrees officially recognized.  

CHALLENGES CREATED BY IU INSTITUTIONAL STRUCTURE 
Although IU staff supported student’s transitions to IU and all participants were fully funded, stu-
dents perceived the institutional support for the mathematics department to be lacking. Although 
students were advised by and took classes from faculty at surrounding research institutions and other 
institutions, the number of full-time faculty was small. However, the IU mathematics department had 
a special relationship with a mathematics research institute in Hungary, so graduate students were of-
ten advised by and took classes from researchers at that research institute or other local universities.  

Related to the small size of the department, many students felt that the mathematics department was 
neglected by IU. Students perceived that they were neglected by the institution because they lacked a 
student working space and were separated from the main campus in an older building with limited 
classroom space. Furkan described how he felt the program was neglected: 

For a lack of better words, we are neglected. Because, let’s say for example, they’re recently 
renovating the buildings and making new buildings. And put most of the important depart-
ments there. But we are conveniently left out in the old buildings. . . So, like, I really feel at 
home in this department. But like, university wise, not so much. I feel like our department is 
left out. 

Perhaps because the Mathematics program had not been included in recent improvements to IU in-
stitutional spaces, there were also a limited number of spaces for students to work together and col-
laborate. The lack of a student space was frustrating for master’s and doctoral students, but especially 
doctoral students who compared their workspaces to the workspaces of peers in other programs. 
Doctoral student Erika described her frustration with the work space available: 

The math department is very small and it is not located in a new building. And students do 
not have office room. So, we can’t stay in one room. I know I have a friend, and he is from 
[another program] and they have an office and they always stick together and discuss prob-
lems and something. But for us, I think we discuss online. 

The lack of a student space to collaborate and separation from other programs prohibited students 
from meaningfully connecting with students from other programs. Benjamin described his need for 
spaces to collaborate: “We are kind of like detached from the different department, and like most 
other students don’t even know that it exists. So, therefore I think it might be interesting to make, 
kind of more collaborate with them.” The lack of space to work made it difficult for students to 
work together on coursework and research and the disconnect from the main campus made it diffi-
cult to collaborate with students in other programs.  

Faculty, however, did not perceive this as a problem, emphasizing to students the importance of in-
dependent work. Despite a perceived lack of support, IU provided supports for students outside of 
academics. For example, IU’s standard funding package that most students received was comprehen-
sive and covered tuition, rooming, and a living stipend. IU support staff and program faculty assisted 
students, when possible, with immigration issues and questions. Although the institution may have 
neglected the department, individual students felt they were well-supported by the institution in order 
to allow them to study at IU.  
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CHALLENGES CREATED BY IU MATH DEPARTMENT STRUCTURE 
IU’s master’s curriculum, including mandatory courses, did not require any prerequisite coursework. 
Students reported being the most challenged by courses where they had no background knowledge. 
Szabolcs explained, “But here there is really no strong prerequisite system, so that you really can’t 
take a course by definition if you haven’t done something. If you talk to professor, okay I was learn-
ing this and this, and he says okay you can come, you can do the course. It may be a bit harder, but 
you can come, usually.” The lack of a prerequisite system did not mean, however, that prerequisite 
knowledge would not have been helpful for most courses. Christian explained that he struggled the 
most with functional analysis because he did not have a strong foundation in the algebra and analysis 
knowledge that the course was built on.  

Students reported being frustrated most when they lacked a mathematics background in mandatory 
courses. The structure of both the master’s and doctoral degree programs had mandatory courses 
that most took in the first year of the program (two years for master’s students, three for doctoral), 
although the doctoral program had far fewer required courses (1-2 every semester versus 3-4). The 
lack of background knowledge in required mandatory courses was most frustrating when those 
courses did not align with their interests. Andras explained his frustration with required pure mathe-
matics coursework:  

In the PhD for example, most of them study the applied mathematics, but [one] needs to 
take the pure mathematics I have taken, but [they] will never use it. For me, it seems like a 
waste of time. Okay it is good, but she will not use it and she will probably forget it. And I 
think it is better to take some other course that is what you want to study . . . I don’t know, I 
see it as a waste of time, because it’s not using the time effectively. 

While master’s and PhD students acknowledged the need for some mandatory courses, Master’s stu-
dents felt the number of required courses (2/3 of the coursework) was too big or that there should 
be an element of choice within the mandatory course requirements. 

Even for mandatory courses that students did not struggle with, they still viewed them as a chore, 
something to be endured: “I think the first year especially PhD student, is not very colorful. You 
have four very tough mandatory lectures. You have many homeworks and uh examinations. So, the 
first year is not very interesting” (Erika). In response, faculty sought to create courses that would 
provide foundational knowledge for students new to the course but still challenge students who had 
completed coursework previously. Because students arrived at IU with varying mathematical back-
grounds, this curriculum structure, or lack thereof, was an intentional decision made by departmental 
faculty to ensure that access to courses was equitable for all accepted students. IU students came 
from a variety of institutions and degrees, and some were completing their second Master’s degree at 
IU, so background knowledge varied greatly. However, students still felt that the requirements were 
excessive and disconnected them from the mathematics topics they were passionate about. 

CHALLENGES CREATED BY STEM  DISCOURSES 
Critically, understanding the experiences of graduate students in STEM requires understanding how 
STEM discourses coordinated their experiences and created challenges. The discourse of difficulty 
was a pervasive discourse that faculty used to explain why their exams were so difficult, particularly 
Arthur’s use of oral exams, and used by student participants to explain the expectations for course-
work and research. Coursework was designed to be difficult and time-consuming:  

They give you the homework questions, and these are not easy questions so you have to 
spend time on them. From week to week, I spend like 6-8 hours on just one class. And if I 
have four classes, then my whole week was solving questions. Because they are not easy, but 
if you can solve them then it shows that you understood the class. So, then they give grades 
based on your homework performance (Tamas). 
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The need for difficult coursework was reinforced because of the difficulty of the topic: “Because of 
their nature, they are very complex” (Christian). Students, especially, viewed the difficulty of course-
work as a natural part of doing coursework in the field of mathematics.  

Similarly, it was expected that exams should be difficult, and although some faculty deliberately made 
exams easier because the time to take the exam was limited while the time to complete coursework 
was perceived to be unlimited. However, other faculty designed the exams specifically to be excep-
tionally challenging and require students to respond in real time through the use of oral exams. A 
master’s student explained the use of oral exams: 

So, for some, they will tell you it is going to be an oral exam. So oral exam, that means you 
have to know everything. That is why it is difficult. And you cannot leave anything behind. 
So, you come, and they give you a list of questions, and they say okay answer these two 
questions. So, for real analysis, example that happened, and they say 30 minutes or less, an-
swer these questions of these topics, and remember everything, every proof, every letter, def-
inition that was on there. And then write everything down. So, you can just kind of sketch 
for example, and then you present. You sit with them like this and say this is what I’m doing 
here and this is why I’m doing this. So, then they will start asking questions, based on those 
things. Then while you are talking, you will see what he likes and then he will depend on that 
[?]. That why it is difficult for oral exams. So, they orals, they will tell you what type of ques-
tions can come. There are some course that are not exam material. So, they are very complex 
and they can consist of things like assignments, but you cannot do it in exams. 

Arthur, a faculty member who used oral exams, explained why he used them in all of his classes: 

[Students] take the oral exams to see if you’re really worth the grade I will give you. And you 
have to know all of the material of which you have learned the whole year. That’s it. You 
have to know exactly the definition, what the proofs are. So that you have to have a general 
idea of what you have learned. This is something totally different, and to them it could be 
quite stressful stuff. 

Similar to the discourses that coordinated the difficulty of coursework, the need for coursework to be 
difficult was accepted as a necessary part of course work. 

Additionally, the discourses of individualism and competition reinforced the discourse of difficulty 
and created additional challenges meeting course and research expectations for students. The dis-
course of individualism was reinforced to students by faculty when they referenced the importance of 
independent work. Arthur explained, “I expect students to be willing to learn by themselves,” and 
students described the expectation that they work alone, “It’s almost not the same, for most pro-
grams, for most classes, they encourage you to go and find out more than being given everything” 
(Christian) and “Like combinatorics, you can find the answer online sometimes, but it is forbidden” 
(Erika). Similarly, faculty described an intentionally competitive climate because this was the reality of 
mathematics study:  

Any intellectual activity is actually a social activity. So, you are fighting, you are struggling 
with other people, and you are trying to show if they are better. Are you actually as good as 
they are, are you smarter than those guys. And you can just think, okay I can give up, they 
are much better. So those things, they don’t use it. Okay, that… that’s something that there 
are students that never experience this feeling. But at least I guess, I expect the students to 
do this. 

Interestingly, this realization that intellectual activities were social activities when it came to competi-
tion did not reflect in the expectation that students work independently, suggesting that students 
should compete with each other but not work with each other. 

Faculty had certain expectations of student behavior and academic performance that were internal-
ized by participants. Faculty expected that students would be dutiful, which was evident by attending 
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class on time and paying attention in class and expected that students work hard. Faculty expressed 
to students that if they worked hard, they would be able to successfully complete the required course-
work: “I have discussion with professor, and he told me ‘if you worked regularly, you do not have to 
worry about exams.’ [laughs] and that’s true . . . like if you just do the homeworks, and worked hard, 
you don’t really have to worry about it. Like everything should go smoothly if you work properly” 
(Kalman). These suggested to students that, to faculty, evidence of hard work in a course might be 
considered successful, although faculty also emphasized the importance of students asking questions 
and coming to office hours when they needed help.  

However, faculty also expected that students came to IU with a certain foundation of knowledge and 
that they would be able to succeed academically. Istvan described the purpose of the mathematics 
admissions entrance exams, which were to determine not just if the applicant could be successful, but 
if they deserved to be there. Istvan described a required element of ability that determined success in 
mathematics and felt that some individuals were more intrinsically capable and therefore more de-
serving of a mathematics education at IU than others. A belief in students who had that capability led 
some faculty to persuade promising students to continue their work, even if the student did not be-
lieve they were capable. The impact of that belief influenced Furkan to pursue his PhD at IU:  

So, his idea was basically like, so I had sort of like we call it imposter syndrome. Like, I 
didn’t think I was good enough for that . . . Yeah for the PhD because it is famously difficult 
to do a PhD in mathematics. Well, like, but while I was writing my master’s dissertation, it 
turned out to be unexpectedly good. I managed to do a tiny bit of original work. But it was 
original and like, he was impressed with that. He said like, you know maybe I could be good 
at academia. And he said like just give it one more shot. Just do the PhD and then decide 
what to do. 

In addition to the knowledge and capability that students came into the program with, faculty ex-
pected that students would be prepared to be able to communicate math knowledge. The need to 
communicate math knowledge was described by Istvan:  

If the students give a talk, that is fresh, his passion is felt by the audience, that’s the best. 
And then this is what they have to convey. It is a really interesting topic because of this… 
they can do it, it’s great. But of course, we try to criticize those points, which could have 
done this better. But also, at which he achieved his goal. But it’s not, you learn something, 
and you present it. You have to do it where you… it’s not just learning. When you learn it 
over a class, that’s basically a mathematician. 

The master’s program included a required seminar course where students would conduct an inde-
pendent project and present it to their peers in a two to three-hour session at the end of their first 
year of coursework. The emphasis on communication was also evident in the use of oral exams, 
which required students to orally respond to mathematic questions without the use of resources or 
support. In mathematics education at IU, faculty reinforce and students internalized the discourses of 
difficulty, individualism, competition, and what it looked like to be an ideal student, and those dis-
courses coordinated the teaching and learning behaviors of faculty and coordinated the work of stu-
dents, their expectations for their own work, and how they perceived success.  

DISCUSSION 
With this research, we sought to understand how different political climates and policy requirements 
impact the practices of STEM in higher education. Although students and faculty at IU were aware 
of the political discourses surrounding higher education in Hungary, they largely felt that their work 
as mathematicians was not largely impacted by threats to academic freedom and institutional auton-
omy. Instead, these findings suggest that many of the same discourses that coordinate the work of 
STEM students in higher education persisted to create similar challenges for IU mathematics stu-
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dents. Importantly, however, in some ways, these discourses isolated students from political pres-
sures, as faculty strove to reinforce that research and, broadly, mathematics, was isolated from the 
‘real world.’ However, students were still impacted by Hungarian policy, specifically the requirements 
for non-EU citizens immigrating to Hungary to study at IU.  

Recent amendments to Hungary’s higher education laws had impacted institutional autonomy and 
academic freedom for higher education institutions in Hungary. Budget reforms cut public funding 
to higher education, which limited the number of students higher education institutions could admit, 
and significantly reduced student enrollment between 2012 and 2018 (Matthews, 2017). Additionally, 
in 2018, the Hungarian government stopped funding gender studies programs and took direct con-
trol of funding at the Hungarian Academy of Sciences in order to control where research funds are 
going to “generate a payoff for society” (Witte, 2018), limiting institutional autonomy and academic 
freedom in Hungary. However, despite these well-publicized policy changes, the students and faculty 
that participated in this study were not concerned that the laws might push them out or affect their 
department. In fact, the student participants explained that the new laws only impacted new students, 
and that they were allowed to continue their studies at IU. The faculty members were also not con-
cerned with the recent legislation in Hungary, implying that the mathematics department was rela-
tively safe because a mathematics degree at IU was regarded as rigorous by fellow academics. The 
students and faculty emphasized that the work they did in the mathematics department was separate 
from the political issues in Hungary. They felt that the legislation that affected institutional autonomy 
and academic freedom did not impact them directly, but they were also aware of the possibility that 
they may need to leave the country due to the political issues surrounding higher education institu-
tions. These findings, while unique to Hungary’s political situation, align with prior research that sug-
gests that a predominant discourse guiding STEM in Higher Education is the objectivity of scientific 
knowledge (Hesse-Biber, 2013; Parson & Ozaki, 2017). The objectivity of scientific knowledge is de-
scribed as knowledge being disconnected from human influence, and, therefore separate from the 
influence of human influence and political processes. This discourse of objectivity provides some in-
sight into these findings as participants may have been seeking to disconnect their studies from the 
surrounding political context.  

Second, findings suggested that prevalent discourses in STEM that coordinate student and faculty 
work, such as individualism, competition, difficulty, and ideal student characteristics, continue to per-
sist across institutions, degree levels, and geographic locations. These findings reinforce prior re-
search that has found that the chilly climate persists for women in STEM despite individual interven-
tions designed to increase the retention of women and underrepresented groups in STEM (De Welde 
& Laursen, 2011; Herzig, 2004; Lindemann, Britton, & Zundl, 2016; Šidlauskienė & Butašova, 2013). 
Likewise, although IU strove to support students financially and academically, IU did not provide 
support in ways that contradicted these predominant discourses. Interestingly, the unique nature and 
mission of IU as an international institution that accepted students from around the world contrib-
uted to an academic structure that mitigated elements of a traditional chilly climate. Because courses 
did not require prerequisite knowledge, courses were more accessible to students with a variety of ac-
ademic backgrounds. However, the admissions process still required a certain level of foundational 
mathematical knowledge to successfully complete the entrance exam, and faculty described the ad-
missions process as trying to identify students who had the ability to be successful. This view of abil-
ity as fixed, in contrast to a growth mindset (Dweck, 2006), reinforced the idea of ability as fixed, a 
way of viewing ability that often reinforces traditional stereotypes about who will be successful in sci-
ence and mathematics. Finally, the contradiction between student concerns about a lack of space to 
collaborate and faculty urging students to work alone creates a spatial example for how environments 
and spatial decision-making can reinforce discourses like individualism. If faculty do not see collabo-
ration as a priority, they might not see creating a space for collaboration as a program priority. 

Altogether, findings reinforced prior research conducted primarily in the United States and Western 
Europe that have found that the discourses of individualism, competition, and difficulty coordinated 
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and organized the teaching and learning climate (Fransceschini, Galli, Chiesi, & Primi, 2014; 
Gonsalves, 2014; Leathwood, 2006; Lindemann, Britton, & Zundl, 2016; Sallee, 2011; Sanabria & 
Penner, 2017). By extending the research to different institutions and expanding to include graduate 
education, the present findings suggest that that discourses previously found to coordinate the expe-
riences of STEM in higher education are not limited to institutions in the United States and United 
Kingdom. These findings reinforce calls to focus attention on the institutional environment of 
STEM in Higher Education and work to recreate the institution instead of continuing to rely on indi-
vidual interventions that seek to remake individuals to fit the institution instead of revising the insti-
tution to be more inclusive for all individuals. The unique nature and mission of IU makes it less of a 
chilly climate – IU understands that the students accepted will have different backgrounds, and so 
therefore instructors have to scaffold courses so that those from different backgrounds will be suc-
cessful. On the other hand, this also reinforces the perception that ability for math is fixed because 
how else can they know that students can be “successful” when making admissions decisions. 

RECOMMENDATIONS 
The first step toward improving the chilly climate in STEM fields requires revising the STEM institu-
tion from one that is masculine to one that is inclusive for all students with the goal of creating a 
STEM education environment that supports, validates, and gives students an equal voice (Si-
dlauskiene & Butasova, 2013). Changes need to focus on remaking the institution instead of remak-
ing individuals to fit the STEM institution (Sidlauskiene & Butasova, 2013). This process is daunting 
and lengthy and requires transformation at three levels: student, faculty, and institution. For example, 
some methods of institutional change found to be effective for reducing marginalization of women 
faculty and administrators include the empowerment of STEM faculty and administration as decision 
makers, organizational structure changes, clear career progression paths, hiring women faculty, poli-
cies that support work-life-family balance, consistent progress reports, and the establishment of clear 
indicators of success (Sidlauskiene & Butasova, 2013). For students, similar methods of institutional 
change could include empowering students by giving them decision-making power, such as course 
enrollment choices, undergraduate research options, and in classroom projects. Finally, it is im-
portant to explore a variety of institution types in diverse settings in order to truly understand the in-
stitutional factors that contribute to a chilly climate for underrepresented groups. We hope that by 
providing an international perspective, we have explored trends in institutional factors that should be 
continued in future research.  

FUTURE RESEARCH  
This work largely focuses on the institutional factors that contribute to a chilly climate for un-
derrepresented groups in STEM education. Additionally, we look at how the political environment of 
an authoritarian government influences the everyday work of students at an international university. 
Subsequent inquiries guided by this work can extend to additional institutional environments in Hun-
gary and in other authoritarian countries where academic freedom and institutional autonomy are 
challenged in order to understand how political reform and institutional factors play a role in creating 
challenges for students from underrepresented groups. Other future inquiries can explore discourses 
that contribute to the chilly climate in STEM with an international perspective, to explore if these 
discourses are consistent across different types of universities around the world.  

CONCLUSION 
It is important to explore a variety of institution types in diverse settings in order to truly understand 
the institutional factors that contribute to a chilly climate for underrepresented groups. Additionally, 
since the chilly climate has been found to contribute to a decreased sense of belonging or a percep-
tion that women’s identities are incompatible with STEM (Ahlqvist, London, & Rosenthal, 2013; 
Good, Rattan, & Dweck, 2012; Sallee, 2011; Griffin, Gibbs, Jr., Bennett, Staples, & Robinson, 2015), 
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we see the findings as important because they reinforce how important challenging dominant dis-
courses are to remaking the STEM in Higher Education Institution to be more inclusive and sup-
portive. We hope that by providing an international perspective, we can explore trends in institu-
tional factors in order to make recommendations that mitigate or reverse the traditional competitive 
and intimidating STEM classroom environment.  
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