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Abstract
This study focuses the emerging need for young people to critically respond to alarming
messages in contemporary media highlighting the potential benefits or harms of certain
foods. Besides being technical, advancements in the field of nutrition reported in media are
often of tentative and speculative character, primarily selected and constructed on the basis
of their news value rather than as representing established knowledge. The study aims to
study students’ capabilities to navigate and critically respond to controversial media mes-
sages about health and nutrition in the context of science education. Our theoretical point of
departure is in the concept “an examined life” in the critical reflection tradition of Socrates
and the Stoics. We analyze how groups of upper secondary science class students engage in
critical examination of a controversial message about cow’s milk encountered through
Swedish public service news media on the Internet. The results illuminate that even when
controversial findings are produced by a reputed university and communicated through
independent media, students are capable of discerning the need to scrutinize such findings
and are capable of performing such critical examination drawing on experiences of scientific
investigations. Students’ openness to question authoritative voices in society and to illumi-
nate the new findings on milk from multiple perspectives reflects how “an examined life”
may be enacted in the context of science education. Inviting students to participate in related
activities shows promise for enabling a critical examination of themselves and others in
ways deemed important for democratic citizenship.

Keywords Critical examination . Nutrition . Health . Newsmedia . Science education . “An
examined life"
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1 Introduction

As reflected in science education curricula around the world, developing students’ capabilities
to critically examine science is a prominent learning goal at all levels of education (McClune
and Jarman 2014). In the field of science education research, critical examination of science is
traditionally seen as part of the concept of scientific literacy and as such recognized as central
for young people’s active participation in society (c.f. Andreé and Lundegård 2013; DeBoer
2000; Laugksch 2000). As digital news media becomes an important arena for people’s
engagement with science, the arenas of relevance for developing scientific literacies in
education also changes (Rundgren et al. 2012). An increased access to digital devices in
schools, combined with the traditionally strong position of news media in science classrooms,
undoubtedly makes science news on the Internet a relevant context for developing students’
critical engagement with science (Klosterman et al. 2012).

Although today’s societies are networked societies, we cannot assume that the
Internet alone will educate people to critically examine controversial science in the media.
On the contrary, we need to question earlier conceptions of younger generations as “digital
natives,” innately capable of sorting out the vast amount of scientific and nonscientific claims
available in digital sources, of which news media is only one (Buckingham 2003). A
significant part of the science reported in news media is sensationalist articles about nutrition
and health containing alarmist headlines or contradictory information about what foods to eat
or to avoid (Nagler 2014). Given the persuasiveness of mass media, providing students with
opportunities to navigate the constant flow of alarming messages about health and nutrition on
the Internet is central in a science education for citizenship (Bradford 2013). However, among
scholars there is also ongoing discussion about what critically examining science in media
actually entails (Chang Rundgren and Rundgren 2014).

The aim of this study is to develop the notion of students’ capabilities to navigate and
critically respond to controversial science in media in science education.

2 Background

2.1 News Media in Science Education

Over the past decades, the notion of citizenship education and its implications for
curricula have been examined from multiple conceptual frameworks, such as “21st
century skills” (c.f. Dede 2010; OECD 2005), “Bildung” (Sjöström, Frerichs, Zuin and
Eilks 2017) and “the Sustainable Development Goals” (United Nations 2015). With a
backdrop in the rapid technological changes and emerging global sustainability chal-
lenges, related frameworks commonly suggest critical engagement with complex societal
issues as a key competence for participation in society. The Sustainable Development
Goals (SDGs) point out health, nutrition, and responsible consumption and production of
foods as interrelated areas where we face numerous global challenges, for instance,
regarding obesity, malnutrition, diabetes, and the use of antibiotics. The SDGs further
emphasize the important role of education in providing children and youth with learning
opportunities that enable them to acquire the knowledge and capabilities needed to
promote lifelong health and participation in vocational and professional life (United
Nations 2015).
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Issues concerning nutrition, health, and food choices are recurring topics in contemporary
news media and oftentimes comprises (but are by no means limited to) aspects of science and
scientific research. Thus, developing students’ capabilities to navigate and critically examine
related issues in contemporary media is of particular interest in a science education for
citizenship. While most science in news media is cutting-edge and under construction, much
of the subject content in school science curricula comprises well-established science. Among
scholars, there are suggestions that science education for critical citizenship ought to empha-
size students’ knowledge about how science is produced as well as the social construction of
news media (c.f. Belova and Eilks 2016; Chang Rundgren and Rundgren 2014; Eilks et al.
2014; Stuckey et al. 2015). Of particular interest to this study, and in alignment with previous
studies of news media in science education (c.f. Hodson 2011; Weinstein 2009), is the
specification of the concept of scientific literacy to “critical scientific literacy” suggested by
Priest (2016). From a citizen perspective on science education, she depicts that critical
scientific literacy focuses on how lay people make sense of science in media, as well as
how science journalists and other science communicators themselves make sense of science.
Priest (2013 p. 141) argues that “The real reason to raise scientific literacy is to improve
democracy - so that people can make good decisions, individually and collectively, on matters
related to science and technology, which will require critical rather than factual science
literacy.” Chang Rundgren and Rundgren (2014) have conceptualized related educational
approaches as “scientific media literacy,” meaning that science education should invite
students to learn through as well as about media (see also Buckingham 2003; McClune and
Jarman 2012). Learning through media refers to the process of students learning science by
accessing scientific information, for instance, as reported by science journalists on the Internet.
To be able to understand and evaluate the scientific content in media, students need to be
familiar with the scientific concepts, theories, or models referred to in related articles or posts.
Learning about media points to the need for making students aware of how science in media is
selected and constructed for various purposes—where representing established or common
knowledge is not necessarily one such purpose. However, science education media have
traditionally been used for purposes other than promoting students’ critical engagement with
controversial science. News media in particular have been used with the intention of demon-
strating the impact and relevance of science in society, to contextualize scientific concepts, and
to raise students’ interest in science (Klosterman 2012).

The gradually increased emphasis on students’ “media awareness” or “media savviness” in
science education research is reflected in several contemporary studies focusing on the
development of students’ critical examination of science in media (Belova and Eilks 2016;
Solli et al. 2017; Wiblom et al. 2017). When a panel of British science and English teachers,
science journalists, science communicators, and media educators were interviewed about key
aspects of critical examination relevant for science education, they highlighted knowledge
across four interrelated domains: science knowledge, media awareness, literacy, and the habit
of an enquiring mind (McClune and Jarman 2010). Media awareness is specified as students’
understanding of journalistic practices, the nature of news, and the characteristics of newspaper
reporting. In a later publication, the authors further stress that media awareness should not be
regarded as a generic skill detached from the disciplines covered in news media. On the
contrary, student media awareness should be developed in “the context of science reporting
and with the manner in which such matters manifest themselves specifically in the context of
the reporting of science” (2012 p. 7). With the introduction of digital devices and the Internet
to classrooms and society at large, students’ access to science is no longer limited to news
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media. When students search on the Internet for science-related information, they are faced
with navigating and critically examining multiple sources of information that may provide
different and conflicting views (Mason et al. 2018). This navigation become even more
challenging when the debates concern complex global issues such as those relating to health,
food consumption, and climate change (Solli et al. 2018). In an education for citizenship, there
is an emerging need to continue unpacking the notion of students’ media awareness in ways
sensitive for the specific challenges and possibilities that emerges when science is confronted
online.

It has been argued that science education for critical citizenship ought to focus on
developing students’ capacities “to weigh a number of incommensurate factors—hereunder
value principles and scientific evidence” (Nielsen 2013 p. 381). Such a multi-perspective
approach to critical examination of science has recently been addressed in a Swedish study
about students’ dialogic engagement with a controversy about hydraulic fracturing as present-
ed on the Internet (Solli et al. 2017). In addition to scrutinizing the recurring scientific evidence
about hydraulic fracturing, the students brought in their own, as well as other stakeholder,
voices to examine multiple aspects of the issue. Solli and colleagues conclude that the process
of engaging students in a dialogic examination of science presented on the Internet shows
promise for developing their critical appraisal of the complexity that typically surrounds
science in media. This closely aligns with another recent Swedish study performed in a similar
context (Wiblom et al. 2017). The findings of the latter study suggest that when upper
secondary school students collaborate to evaluate health information on the Internet, the
trustworthiness of the science is negotiated in relation to the science education context, to
the purposes constituted in classroom practices, and to what is personally relevant for the
students.

2.2 Science in News Media

Beyond formal education, science in news media has long been an important means for
individuals to participate in scientific advancements (McClune and Jarman 2014). Following
the development of new communication technologies, the increased use of digital devices has
changed the way lay people gain access to science in news media. The Internet has become the
dominant medium through which we take part in and share information in all areas and
disciplines, including science (Hodson 2011). This is confirmed in a biannual survey based on
5000 Swedish youths’ self-reported media habits (the Swedish Media Council 2019). The
latest survey shows that 83% of the 17–18-year-olds take part of news and that 89% of the
news media consumers in that age span relies on digital devices such as mobile phones to
access news. An earlier US survey with the particular focus on science news consumption
indicates that even though the majority of people use a mix of traditional print-based media
and online sources to access science-related news, younger generations are more prone to rely
solely on news reported through online media (Su et al. 2015).

Through a somewhat utopian lens, a recurring suggestion is that the Internet opens up
spaces for democratic citizenship and the individual’s self-management in lifestyle-related
issues (Choi et al. 2017). Although the Internet unquestionably provides access to an unprec-
edented amount of science-related information, parts of which are filtered through science
journalism, a concern is that the vast amount of information on the Internet is challenging to
navigate (Flaxman et al. 2016). For instance, the science and technology research disseminated
through media may be technical and, as such, difficult for someone without specialist
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competences to understand and put under a critical lens (Lee et al. 2014). In fact, the quality of
scientific research and associated claims may sometimes be just as challenging for science
journalists to assess and convey to a public audience (Priest 2013). In addition to the science
reported by journalists, searchable scientific databases like Google Scholar provide lay people
with an unprecedented access to some of the peer-reviewed science literature published online
(although much work is still not available in its complete form through open access). Yet, for
lay people to inform themselves with peer-reviewed science literature, they need to overcome a
range of obstacles such as knowing where to find it, how to read it, understanding the
vocabulary, and to some extent being familiar with the scientific process in order to validate
or evaluate the scope of the study (Gillen 2006). Thus, scholars have concluded that the
increased access to scientific primary literature on the Internet may not be so easily accessed
after all (Berzonsky and Richardson 2008).

Besides being technical, the scientific advancements reported in the news are often of a
tentative and speculative character, primarily selected and constructed on the basis of their
news value rather than as representing established knowledge (McClune and Jarman 2014;
Priest 2013). This is not least reflected in the nutrition coverage and health messages published
in the news (Kininmonth et al. 2017). In this study, our starting point is the emerging need for
young people to critically respond to alarming headlines in contemporary media highlighting
the potential benefits or harms of certain foods, drinks, or supplements. There has long been a
concern that conflicting media messages about nutrition may lead to public confusion about
what foods are healthy to eat and the belief that nutritionists disagree or keep changing their
minds (c.f. Nagler 2014). Yet as pointed out by Nagler (2014), contradictory findings about
nutrition may be due to differences in study designs, how nutritional intake is measured, or
what cohorts are followed. Also, like any other research field, nutrition research is evolution-
ary, and seemingly conflicting findings ought to be negotiated and reconciled in relation to the
accumulated knowledge in that specific field (Goldberg and Silwa 2011). A recent study by
Lee, Nagler, and Wang (2018) indicates that mixed media messages about nutrition encoun-
tered on the Internet or in newspapers may facilitate people’s critical engagement with science.
However, Lee and colleagues also point out that critical engagement with nutrition information
in the media is conditioned by how people understand scientific research and their capabilities
to make sense out of conflicting findings or advice.

As pointed out by McClune and Jarman (2014 p. 11), “[s]cience journalism, no matter how
good it is, may not in itself promote science literacy but is a valuable resource in achieving this
goal.” Thus, when addressed purposefully in science education, alarming media messages
about health and nutrition may potentially enable young people’s present and future partici-
pation in democratic societies.

3 Theoretical Point of Departure

In this study, we draw on the concept of “an examined life” in the critical reflection tradition of
Socrates and the Stoics. Our understanding of the concept builds on how it has been developed
in the philosopher Martha Nussbaum’s (1997) work in framing the core values of an education
for critical citizenship. Similar to, e.g., the SDGs (United Nations 2015), Nussbaum’s frame-
work “the Capabilities Approach” (Nussbaum 2011) is concerned with the human right to
develop the capabilities needed to participate fully in society and to fulfill her potential in
dignity and equality. Furthermore, Nussbaum’s framework offers a normative account of the
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capabilities fundamental for all citizens to develop. With reference to Aristotle’s ethics,
Nussbaum (2011 pp. 33–34) suggests a list of ten capabilities that she considers central to
human flourishing, including bodily health, practical reason, and affiliation. Practical reason is
depicted as making balanced decisions through dialogic reflection, whereas affiliation involves
to engage in social interactions and to show compassion and concern for other human beings.
With an emphasis on students’ capabilities to practical reason and affiliation, her vision for an
education for citizenship is one that “[d]raws citizens toward one another by complex mutual
understanding and individual self-scrutiny, building a democratic culture that is truly deliber-
ative and reflective, rather than simply the collision of unexamined preferences” (Nussbaum
1997 p. 294). The way in which Nussbaum’s framework provide pointers about what
capabilities to value (and for what reasons) has previously been suggested as useful in
reconsidering the aims of a science education for citizenship (Cockerill 2014).

Nussbaum’s (1997) conceptualization of “an examined life” focuses on our capabilities to
discern and willingness to doubt ourselves and how we live. She suggests that a critical
examination of issues that concern our daily lives has the potential for creating people who
“think for themselves rather than simply referring to authority, who can reason together about
their choices rather than just trading claims and counter-claims” (Nussbaum 1997 p. 19).
Becoming aware of and reasoning about one’s cultural identity, values, beliefs, habits, and
positions mean to critically examine the arguments used to justify it and to imagine multiple
possible ways of living. When we are able to discern a position, we have the capacity to
distinguish it as divergent from one or several alternative positions. Contrasting what is new
with what is already familiar expands our repertoire of possible positions and enables us to
become aware of and reconsider our own. With the Socratic ideal of “an examined life” come
the capabilities to reason through complex issues and to understand and evaluate one’s own
thinking and that of others (and the implications) and a willingness to renegotiate the views
one held in the beginning of the inquiry. Such an inquiry involves knowing the difference
between logically valid and invalid arguments, as well as to being able to say something about
the truth of premises.

The curricular implications are that an education for citizenship ought to provide students
with opportunities to face controversial issues and question the taken-for-granted, natural, or
neutral (Nussbaum 1997 p. 32). Students should be invited to “sort out what they think they
know, to test beliefs for consistency, inferences for validity, noticing if the beliefs they carry
and share are inconsistent” (op. cit. p. 36). Nussbaum argues that “[i]nstead of learning logical
analysis in a vacuum, students now [in such educational practice] learn to dissect the
arguments they find in newspapers, to argue about current controversies in medicine, law
and sports, to think critically about the foundations of their political and religious views” (op.
cit. p. 18).

4 Research Questions

By drawing on the framework of “an examined life,” this study focuses specifically on
students’ capabilities to navigate and critically respond to alarming news concerning health
and nutrition in digital media. The research questions are:

& What do upper secondary school students discern as relevant foci for critical examination
of alarming findings on nutrition and health encountered in news media on the Internet?
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& How may encounters with alarming news on nutrition and health enable students’
engagement in critical examination in line with the framework of “an examined life”
(including the questioning of one’s own and others’ views and habits and a willingness to
renegotiate views and habits)?

5 Study Setting

The study was conducted over 1 year in a collaboration between two researchers (author 1 and
author 2) and five experienced science study teachers in upper secondary school. The teachers
were recruited from five Swedish schools varying with respect to program specializations as
well as geographic and socioeconomic spread. One hundred and thirty upper secondary school
students, attending a vocational or study preparation program at either of the five schools
participated as part of ordinary science study class (Naturkunskap in Swedish). All participants
gave informed consent to participate.

The overarching purpose of the research collaboration was to develop new teaching,
learning, and assessment practices concerning critical scrutiny of science-related issues on
the Internet in science study class. In Swedish science studies, it is stated that “[t]eaching of
science studies should aim at helping students develop their knowledge of science, and the
capabilities to critically evaluate and develop their views on issues with a scientific content”
(The Swedish National Agency for Education 2011). This aim is specified in several subject-
specific learning objectives, including that students should acquire “knowledge of the conse-
quences of different lifestyles for both personal health, public health and the environment” and
“knowledge of how science is organised and how it can be critically examined and used for
critical examination.” Since the teachers and the researchers commonly identified the
abovementioned learning objectives as particularly challenging to address in class, they were
chosen as the main focus for the research collaboration. This study builds on specific episodes
where the students discussed a controversial Swedish nutrition study which the students had
accessed through public service news media on the Internet.

5.1 The Student Task

To target the abovementioned learning objectives, the teacher-researcher team jointly designed,
implemented, and evaluated a teaching sequence. The sequence was implemented during two
80-min lessons by each teacher, respectively, as part of their ordinary science study classes.
The teaching sequence included:

& Lesson 1: During the first lesson, the teachers informed the students about the learning
objectives and introduced a preparatory task for the second lesson that followed. The
preparatory task engaged the students in a joint critical examination of news articles about
meat consumption. The articles were selected beforehand by the research team in order to
highlight different perspectives (such as economy, health, ethics), positions, and/or actions
related to meat consumption and vegetarianism. In addition to the articles, the students
were provided with a mnemonic device “Who says What and Why?” to support and
structure their critical evaluation. The students were divided into groups of 3–6 and
instructed to read, summarize, and critically examine the articles guided by the self-
questioning analytical routine. The group discussions were wrapped up in a whole-class
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exercise of listing and categorizing the identified perspectives and arguments about meat
consumption on the whiteboard.

& Lesson 2: During the second lesson, the students were given the task of scrutinizing an
ongoing controversy between a cow’s milk and an oat milk producer in Sweden. Similar
to, for example, almond or soy milk, oat milk is a plant-based substitute made of grounded
oats mixed with water and food excipients. It is promoted as a healthy and environmentally
friendly cow’s milk substitute and has become increasingly popular among Swedish
consumers. The controversy between the two producers had created great media attention
at the time and raised questions about sustainable lifestyle choices. The controversy was
introduced via a 15-min news report from public service radio, followed by oral and
written instructions:

A. Individual task: Use the Internet to find information about oat and cow’s milk
production and consumption. Pay particular attention to information relating to
environment and health. Use the mnemonic device “Who says What and Why?” to
critically examine your sources.

B. Group task: In groups of 3–6, map and evaluate the information, arguments, and
opinions about oat and cow’s milk identified in the individual search online. Wrap up
the group discussion by sharing and justifying your personal point of view (volun-
tary). This part of the discussion aims to provide you with multiple possible ways of
reasoning about the issue.1

5.1.1 A Controversial Nutrition Study in Swedish News Media

The initial screening of the data revealed that students in all groups had come across a specific
news article available through Swedish public service news media during their individual
Internet searches (SVT 2014-16-03). The news article reported on a controversial Swedish
nutrition study about milk consumption that had recently been published in the British Medical
Journal (Michaëlsson et al. 2014). The news article about the study was headlined “Swedish
study: Milk consumption is associated with increased mortality” (our translation, SVT 2014-
16-03) and had high rankings on Google’s hit list at the time.

The media attention and debate that followed the publication of the nutrition study can be
seen as reflecting the cultural-historical position of cow’s milk in Scandinavia. Milk is value-
laden in Sweden and has a reputation for being old-fashioned, natural, healthy, fast, and light
(Jönsson 2005). The milk-health connection can be traced back to Swedish Milk Propaganda
(in Swedish Mjölkpropagandan, an association formed in 1923 and financed by the Swedish
government and milk producers) that successfully branded cow’s milk as a health-
strengthening beverage, especially for growing children and sick people (Mjölkpropagandan
1933-1964). Cow’s milk is commonly served with lunch in Swedish schools; however, during
the last few decades, the image of cow’s milk as a healthy and sustainable choice of beverage
has been challenged. Both the production and the consumption of milk in Sweden are
declining, partly replaced by an increased consumption of vegan and lactose-free plant-based

1 The group discussions were followed by an individually written short paper about the issue. The written task is
not a part of this study.
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substitutes such as nut, soy, and oat milk (The Swedish Agriculture Department 2018). Yet
cow’s milk production is still the highest-grossing agricultural sector in Sweden, and the
national consumption of milk per capita significantly exceeds the European average (the
Swedish Agriculture Department 2018).

As opposed to the common Swedish conception of cow’s milk as a bone-strengthening and
overall healthy choice of beverage, the news article referred to suggested a connection between
the number of glasses of milk consumed daily and the risk for bone fractures and death by
cardiovascular diseases in women and men (SVT 2014-16-03). The readers were informed that
the study was based on food frequency questionnaires that had been distributed among 61,000
Swedish women and 45,000 Swedish men in order to map their average frequency of consump-
tion of 96 different foods, including cow’s milk. One of the researchers behind the study who was
interviewed for the article stated that “for each glass of milk that a woman consumed [sic], her risk
of death increased by 15%. For men the risk of death increased by 3%. Also, hip joint fractures
were 60% more common among women who consumed three glasses of milk or more each day
compared to women who consumed less than one glass of milk each day” (SVT 2014-16-03, our
translation). The researcher suggested that milk sugar (lactose) was linked to the mechanism that
caused bone fracture risk and referred to earlier mice studies that have shown a correlation
between galactose (one of the components in lactose) intake, oxidative stress, and inflammations.
The researcher stated that:

Milk has been surrounded by an “air” of health. I am well aware that this is provocative. The study will
not be received with open arms by all. But we have reasonable evidence behind our results. However, we
do not want people to panic because of this. One cannot rely on a single study to give recommendations
on a population level. (SVT 2014-16-03, our translation)

In the last part of the article, the interviewed researcher admitted:

I have drunk plenty of milk over the years. Two years ago, I switched to drinking yoghurt instead. For me
personally, I think there is evidence enough for taking such a step. The downside of publishing this article
is that it will affect the milk producers negatively. However, I think it is important that the facts become
public. (SVT 2014-16-03, our translation)

The article also quoted a nutritionist employed by the Swedish milk producer association. She
stressed that “[t]his is a single observation single study. It shows statistical correlations. Not
cause and effect /.../ When it comes to nutrition studies, we need randomized studies in which
people are divided into different control groups” (SVT 2014-16-03, our translation). At the end
of the article, a link to the issue of the British Medical Journal, in which the nutrition study had
been published, is provided, and the journal article of the study is available through open
access (Michaëlsson et al. 2014).

6 Data Collection and Analysis

6.1 Data

The empirical data consists of the video recordings from 10 student group discussions during
the second lesson (as described in the study setting session). The video-recorded groups were
informally selected in that one, or a couple of groups in each class volunteered. The voluntary
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nature of participation was important to ensure the integrity and voices of the students
throughout the intervention. That groups volunteered may, however, have as consequence that
the participating groups may be more outspoken and less insecure concerning participation in
the tasks of scrutinizing science in the media. In order to afford variation in the collected data
concerning student reasoning, the schools participating in the study were selected to represent
a spread with regard to school program (vocationally oriented and theoretically oriented),
school form (public school and charter school), as well as socioeconomic spread. Design-
based research typically shares an interest in generating knowledge about an intervention and/
or through an intervention (McKenney and Reeves 2012). In line with the latter research
interest, the intervention in the form of a student task was here used as a context for studying
how the students collectively engaged in critical examination of science encountered on the
Internet. When conducting educational design-based research, it is necessary to ensure infor-
mation richness without being overwhelmed of data (McKenney and Reeves 2012).

In addition to the teacher, the first author was present for data collection in all classes during
the second lesson. Each recorded group discussion lasted approximately 30 min and was
transcribed verbatim by the first author. The article about the nutrition study was brought up
for discussion in all groups. All episodes where the nutrition study was discussed were selected
for the analysis in this article (in total 42 episodes, each ranging from 0:30 to 4:45 min).

6.2 Qualitative Content Analysis

In the present study, we adopted qualitative content analysis as described by Graneheim and
Lundman (2003) and Graneheim et al. (2017) to frame how the students engaged in critical
examination of the alarming findings on milk. As will be described in the following, our
application of the framework included the following steps: 1) discern meaning units, 2)
condense codes, 3) condense categories, and 4) formulate themes across students’ discussions.

6.2.1 Codes and Categories

To get an initial sense of how students’ conversations unfolded, we read through the transcripts
a few times. Table 1 below illustrates how the qualitative content analysis framework was
applied (Graneheim and Lundman 2003). In column 1, three meaning units have been coded
and condensed into two categories relating to the same theme. Column 1 exemplifies three of
the meaning units that were extracted from the transcripts. Meaning units were defined as all
episodes during which the students discussed the public service article about the Swedish
nutrition study. The remaining episodes, such as when the students discussed other sources or
agreed on how to proceed with the task, were temporarily excluded from analysis. In the
following step, the meaning units were condensed into codes. The coded meaning units served
as labels for areas of content in students’ critical examination of the alarming findings. For
example, column 2 in Table 1 illustrates how the three meaning units have been condensed
into codes labeled as: “The amount of milk and associated risks,” “Too much is almost never
good,” and “Excess calcium.”When all meaning units had been labeled with a code, the codes
were grouped into categories of similar content. In the present study, each category served as
an umbrella for content addressed in students’ critical examination that in some way could be
related to one another. As seen in column 3 in Table 1, the codes “The amount of milk and
associated risks” and “Too much is never good” have both been associated with student
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discussions about the correlation between the amount of milk consumed and health effects and
as such sorted under the category “Dose-response relationship.”

6.2.2 Descriptive Themes and Themes of Meaning

The final step of analysis involved discerning themes in students’ discussions. During
thematization, the transcripts were read again as an entity to search for patterns across the
data set as a whole. Graneheim, Lindman, and Lundman (2017 p. 33) distinguish between
descriptive themes and themes of meaning. The former comprises “explicit expressions of
what participants talk about.” Our search for descriptive patterns in the material followed the
trajectory of what became the foci of students’ critical examination as they encountered the
alarming new findings on milk. Column 4 in Table 1 illustrates that one of the descriptive
themes in students’ conversations concerned how science is produced and explained. During
those episodes, the students were able to identify and use quality markers commonly applied to
evaluate nutrition research, such as the study design and the dose-response relationship, to
inquire into the claims made in the study on milk.

Complementary to the descriptive themes are the themes of meaning which “illuminate[s] a
comprehensive interpretation of data” (Graneheim and Lundman 2017, p. 33). Even though all
analytic stages previously described build on the researchers’ subjective understanding of the
material, discerning themes of meaning usually requires a higher degree of interpretation. In
the present study, we used the framework of “an examined life” (Nussbaum 1997) as a
conceptual tool to capture themes of meaning in how the students responded critically to the
alarming findings on milk. The concept allowed us to interpret traits in students’ conversations
as qualitative expressions of critical examination of science in media. Thus, the theoretical
point of departure enabled an understanding of students’ critical responses to science in media
as conditioned by their capabilities to question and renegotiate their own and others’ views and
habits. For instance, the concept “an examined life” enabled us to illuminate qualities in
students’ critical engagement with the new findings that relate to how they questioned
authorities in society.

Table 1 Illustration of the qualitative content analysis

1. Meaning unit 2. Code 3. Category 4. Theme

Student 1: Hm… they saw a
connection between the
number of glasses of milk ...
that it wasn’t just that they
drank milk, but that a lot of
milk causes risk for this. But
a little milk… and it wasn’t
that harmful at all

The amount of milk and
associated risks

The dose-response
relationship

How is science
produced and
explained?

Student 1: You could question
that A LOT, I mean a big
quantity, and a lot is almost
never good

Too much is never good

Student 1: But it’s the excess
of calcium…

Student 2: Yeah exactly.
Student 1:… that causes

osteoporosis

Excess calcium The physiological
mechanism
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7 Results

In the following section, the results of the qualitative content analysis are presented in two
parts, each part addressing one of the two research questions, respectively. The first part
provides an account of what the students discerned as relevant foci for critical examination of
the alarming findings on milk presented in public service media. This part includes the
descriptive themes focusing on student examination of (a) How is science produced and
explained? (b) How is science communicated in media? and (c) What may be the conse-
quences of new scientific knowledge? The second part provides an account of themes of
meaning regarding how the students engaged in a critical examination in line with the
framework of “an examined life” by (a) Questioning authorities and (b) Acknowledging
multiple perspectives.

7.1 Descriptive Themes—Foci of Students’ Critical Examination

The students’ encounters with the alarming findings on milk enabled a critical examination of
(A) How science is produced and explained, (B) How science is communicated in media, and
(C) What the consequences of new scientific knowledge may be. In the following, expressions
of each descriptive theme are exemplified with excerpts from students’ conversations.

7.1.1 A) How Is Science Produced and Explained?

The first descriptive theme illustrates how the alarming new findings about milk enabled
students’ critical examination of how the scientific claims made in the nutrition study (as
they were reported in the public service article) had been produced and explained. While
engaged in such work, the students examined a range of established quality markers
commonly applied to evaluate epidemiological correlation studies, such as how the
results had been produced, validated, and explained. As they identified the need for
further research, the students also acknowledged the research findings as part of a larger
knowledge-building exercise about the health properties of milk and related issues which
are important to examine in relation to the accumulated knowledge in that specific field
of nutrition research. Thus, this theme provides an example of how the students, in their
roles as nonscientists, were able to engage critically with science in ways that align with
how related research claims are scrutinized from within science communities. Their
capabilities to critically examine the scientific claims were conditioned by how they
accessed and interpreted the methodological information and quantitative data about the
nutrition study as presented in the public service article. However, their involvement in
such work was in turn conditioned by the perceived necessity of questioning the
university’s authority to produce credible nutritional knowledge. We describe below
how students’ critical examination of the scientific claims encompassed dimensions of
questioning the nutrition study design, the dose-response relationship, and the physio-
logical mechanism.

The Study Design Excerpt A, below, illustrates how the alarming new findings about milk
enabled Lee, Kim, and Nova to question how the nutrition study had been carried out. Whereas
Lee and Kim revealed that they had come across the public service article during their Internet
searches, Nova had not and asked Kim and Lee for more information about it.
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Excerpt A How long did the study run for?
1. Kim: About this osteoporosis study, it’s based on a study from Uppsala University; so therefore, it is
really well-grounded.
2. Nova: Really, how many people died?
3. Kim: There were ten thousand participants in the study, right?
4. Lee: Yeah, ten thousand that died… it was sixty-one [thousand] that [participated].
5. Nova: And that’s because of milk or…?
6. Kim: They compared with how much milk they drank… compared with their death.
7. Lee: Ten thousand.
8. Nova: The consumption of milk, really?
9. Lee: I mean sixty-one thousand joined; ten thousand are deceased; five hundred had fractures.
10. Nova: For how long?
11. Lee: You mean…?
12. Nova: How long did the study run for?
13. Lee: Ehm… twenty years?
14. Kim: That’s quite a lot.
15. Nova: What age were they?
16. Kim: I thought it would be, like, much longer; like, fifty years.
17. Nova: But what age were they?
18. Lee: Ehm… they were, like… it was women and men who were, like, forty-five-ish I think.
19. Nova: OK.

By emphasizing that the nutrition study was produced at a reputable Swedish university, Kim
took expert knowledge at face value (1). Nova however wanted to know more about the study
and started to ask for details regarding how the study had been carried out. Her questions that
followed corresponded with some of the established measures for examining validity and
reliability in large-scale correlation studies. Regarding validity, she considered cause and effect
by first asking about the number of deceased and then questioned if “that’s because of milk…
or?” (2, 5, 8). In asking about the duration of the study (10, 12), and the age span of the cohorts
(15, 17), she also addressed the reliability of the nutrition study. Lee answered Nova’s
questions about the study design by reproducing a great deal of the detailed numerical data
about the study that was presented in the public service article (4, 7, 9, 13, 18).2 Kim attempted
to make meaning of the numerical data provided by Lee, although he expressed ambivalence
regarding how to evaluate the duration of the study. He first considered 20 years to be “quite a
lot” of time to follow a cohort (14) but then immediately added that he actually expected it to
be longer, “like fifty years” (16).

The Dose-Response Relationship The following Excerpt B illustrates how Semhar, Lollo,
and Niat examined the dose-response relationship presented in the article—that is, the
correlation between the amount of milk consumed and the presumed increased risk for bone
fractures and premature death.

Excerpt B If you drink a whole lot
20. Semhar: A study made at Uppsala kliniska forskningscentrum [Uppsala Clinical Research Center] it
is… it proves that a lot of milk drinking increases the risk for bone fractures. I mean if you drink a whole
lot.
21. Lollo: But I mean, that depends on… I mean how much do we think?
22. Semhar: I don’t know.
23. Semhar: Kind of, that you drink it all the time, like, instead of water.
24. Lollo: Yeah, but all the time? Like a glass per day or…?
25. Semhar: Yeah, but if you drink milk with every meal, like, I don’t know how much you drink but…
26. Niat: That depends from person to person too. How much you drink.
27. Niat: You should have looked up how much it was.
28. Semhar: Yeah. Maybe I should have.

2 In the public service article, it was stated that “[t]he researchers followed 61.000 women and 45.000 men /.../
After just over 20 years, a quarter of the women were deceased, and 17.000 had had some sort of [bone] fracture.
Among the men, who were followed up eleven years after the first survey, 10.000 were deceased and 5000 had
had a [bone] fracture” (SVT 2014, our translation).
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Semhar assigned high probative value to university-based research as she stated that the
nutrition study “proves” a correlation between high milk consumption and an increased risk
for bone fractures (20). She particularly emphasized the large amount of milk needed to trigger
the suggested increased risk for bone fractures and premature death (20). In doing so, Semhar
pointed out the importance of considering the dose-response relationship in nutrition research.
Her utterance on the amount of milk (20) enabled Lollo to further examine the doses actually
studied (21, 24). The answers provided by Semhar, “a whole lot” (20) and “that you drink it all
the time” (25), reflect how the studied doses were referred to in the beginning of the public
service article, namely, as “high milk intake” and “larger amounts of milk” (SVT 2014, our
translation,). Despite the lack of more precise information about the studied doses, Semhar,
Niat, and Lollo probed various interpretations of the meaning of “a lot of milk” by measuring
milk intake per glass (24) and by referring to the common ways of consuming milk in Swedish
society—as a thirst-quenching alternative to water (23) and as a beverage to accompany a meal
(25). Semhar and Niat wrapped up their discussion about the public service article by
reinforcing the importance of considering the dose-response relationship (27, 28).

In the above conversation, the three peers recognized the studied doses as an important
factor to consider when assessing the validity of nutritional correlation studies. The students
were thus able to see beyond and nuance the alarming headline of the public service article that
associated milk consumption with death.

The Physiological Mechanism The students’ critical examination of the scientific claims
made in the nutrition study also touched upon ways of understanding the physiological
mechanism that makes milk unhealthy, as put forward in the article. Excerpt C, below,
illustrates how a group of students discussed the potential role of calcium in causing bone
fractures.

Excerpt C It’s the excess calcium
29. Eva: Ehm… connections between bone fractures and higher consumption of milk ...?
30. Max: But is it the excess of calcium… that causes osteoporosis?
31. Frank: Yeah, exactly.
32. Ted: One of the biggest advantages with ordinary milk… isn’t it that it contains a lot of calcium which
can decrease the risk for osteoporosis?
33. Frank: But despite the fact that calcium is good for the body it’s been proven that… ehm… that it’s
not good in too large amounts.
34. Max: Yeah, it’s like short term long term.

As Eva brought up the results of the nutrition study (29), she invited her peers to
elaborate on possible ways to explain the contradictory findings about milk. Supported
by Frank (31), Max suggested calcium as the nutritional component in milk that in
excessive doses may have caused osteoporosis among the participants in the nutrition
study (30). In the public service article about the nutrition study, it was stated that “the
researchers believe that the mechanism that increases the risks [for bone fractures and
premature death] relates to the lactose” (SVT 2014, our translation). However, calcium is
never mentioned. In education and society generally, calcium is commonly associated
with an increased bone density. Max’s suggestion indicates that he used his previous
knowledge about calcium as one of the nutrient components in milk in an attempt to
make meaning of the new findings. Ted opposed Max’s suggestion and pointed out that
calcium is recognized to have the exact opposite effect, namely, to “decrease the risk for
osteoporosis” (32). Like Semhar in Excerpt B (20), Frank confirmed his trust in research
by stating that the new findings were “proven” (33). He then found a way to reconcile
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the contradictory knowledge claims about the role of calcium in milk by suggesting that
“it’s not good in too large amounts” (33). Max reinforced Frank’s conclusion by adding
that the time of exposure may also have influenced the results (34).

Two peers from another student group correctly referred to the physiological mechanism
suggested in the article, namely, that “it had something to do with lactose.” The public service
article linked lactose to inflammation and oxidative stress, but the students associated lactose
with food allergies saying that “[y]eah it’s the lactose in milk… I mean most people are, like,
sensitive to lactose, and some people are more sensitive. Like, lactose intolerant.” As pictured
in Excerpt C, students’ previous knowledge about milk complicated their attempts to probe or
sort out the suggested physiological mechanism involved. Yet, despite the challenge to identify
and understand the physiological mechanism described in the article, the students expressed
curiosity and willingness to make meaning out of the puzzling scientific claims.

The Need for Further Research During their examination of the scientific claims, some
students pointed out a need for further research in order to validate the results of the nutrition
study. In the following Excerpt D, a group of students had come across another nutrition study
that suggested a correlation between breast cancer and milk consumption. This opened up a
space for the students to compare the breast cancer study with the study presented in the public
service article.

Excerpt D It’s based on the same study
35. Sam: But I definitely think that they should continue researching [the correlation] between
high milk intake and breast cancer. And, like, those animal testings, to see if it’s really true. Can we be
completely sure about that? And also, like, research about what nutrients… I mean what happens in the
body when a person drinks a lot of oat milk. What will it actually lead to?
36. Tim: But really, what’s going to happen?
37. Sara: But we don’t know that!
38. Mimmi: Many of those disadvantages, they are actually based a lot on the same animal study.
39. Sam: Mm.
40. Mimmi: And I also believe, even this SVT article went on about that… ehm… it was someone then
who was involved in milk production in some way and said, like… But we have to be critical to this one
and not take this study too seriously yet.
41. Sara: No.
42. Mimmi: That’s more like if this study starts to recur.

Sam questioned whether research based on animal testing could constitute foundations for
conclusions about human responses to milk intake3 and recommended further research about
the correlation between milk and breast cancer (35). In the same utterance, he also pointed to a
lack of corresponding research about the nutrient components in oat milk, asking “what
happens in the body when a person drinks a lot of oat milk?” (35). Sam’s request for research
on oat milk is particularly interesting in that the controversial media message about milk as
unhealthy did not lead him into presumptive conclusions that oat milk (a common beverage
substitute to cow’s milk in Sweden) would then be a healthier option per se. Similarly, Sam
demonstrated an awareness that the potential risks of consuming one item does not automat-
ically imply that consumption of a substitute would be more beneficial. Tim expressed
skepticism towards Sam’s idea (36), while Sara also emphasized the importance of having
more facts before drawing conclusions (37). Sam’s recommendation for more research was
reinforced by Mimmi, who said “many of those disadvantages, they are actually based a lot on
the same animal study.” She also acknowledged the importance of examining what constitutes
3 The researcher who was interviewed in the public service article referred to the animal testing, suggesting that
the galactose content in milk may cause “bodily changes” and “premature aging” in animals as well as in humans
due to induced oxidative stress (SVT 2014, our translation).
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the foundation for reaching conclusions in research (38). In the utterances that followed, she
suggested that one single study may not provide sufficient evidence and that scientific findings
needed to “recur” in order to count as evidence (40, 42). The importance of interpreting one
study in relation to the collected knowledge in the field was highlighted by the students in
multiple groups, for instance, by Nova, who asked her peer Lee: “Did you find any study
where one, like ... could benefit from milk?”

7.1.2 B) How Is Science Communicated in Media?

The second descriptive theme illustrates how the alarming new findings about milk enabled
students’ critical examination of how science in general and the nutrition study in particular are
communicated in media. Recalling that the nutrition study was reported in public service news
media, the students’ critical examination was conditioned by their willingness to question the
authority of science journalism and, by extension, a state-funded institution previously taken as
“neutral.” In doing so, they identified and discussed the importance of sources to reflect both
sides of an issue, being transparent about primary sources, and being free from economic
interests. The students pointed out that sources voicing multiple perspectives cannot be
assumed to be objective or unbiased and that the interests or purposes of news media need
to be distinguished from the interests or purposes of the people that they quote or interview. As
described in the following, the students’ critical examination of the public service media as
communicator of science encompassed dimensions of elaborating on the notion of “objectiv-
ity” and how potential biases may influence how science is presented to a public audience.

Objectivity Excerpt E exemplifies how the new findings about milk as unhealthy created
space for a group of students to re-evaluate their previous conception of certain sources as
“objective.”

Excerpt E Showing both sides
43. Sara: I think that Livsmedelsverket [the National Food Agency] or… If we somehow think about SVT
or public service, don’t you think that they have been involved in this? We were talking about this kind of
milk culture earlier. Couldn’t they have been involved in that stuff, and so one has to be a bit more critical
towards them?
44. Sam: I mean… No!
45. Tim: So they should have moved away from that and are completely objective?
46. Sam: Yeah but they are completely objective, right? I mean they showed both sides.
47. Mimmi: Yeah. They show both sides.

Referring back to a previous discussion about milk as culturally laden in Sweden, Sara
suggested that the National Food Agency and public service media may have contributed to
promoting exaggerated health benefits of cow’s milk (43). Sam, however, empathically
opposed Sara’s suggestion about public service media being involved in branding milk as
healthy (44). The emerging dissensus regarding what sources to trust here functioned as an
incentive for Sam to articulate his interpretation of objectivity, namely, to reflect both sides of
an issue. He argued that since the public service article quoted one of the researchers behind
the nutrition study as well as a representative of the Swedish milk producers, it was to be
considered a “completely objective” source (46).

Even though Sara’s skepticism toward reputed state-funded institutions in the Swedish
society was not approved by the rest of the group, the controversial media message enabled her
to question the trustworthiness of authorities and for her peers to give reasons for their
judgments.
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Biases The trustworthiness of Swedish public service media as communicators of science was
further elaborated on by two peers in another student group. The following episode (Excerpt F)
illustrates how Selma and Malte discussed the meaning of “unbiased” sources.

Excerpt F Without self-interest
48. Selma: But otherwise I used, like, public service a lot. And such [media] that writes, like, without self-
interest. Because if you take companies or some health site that wants to sell books and such, then you’ll
see that it’s the self-interest.
49. Selma: To know how to twist and turn the information. For instance, that they present a lot of
disadvantages but no advantages. Therefore, I used sources like Livsmedelsverket [the National Food
Agency] for instance.
50. Malte: What you have to consider though, if you say public service… If you think SVT [Swedish
public service], that it’s still often someone that they interview, so you have to consider who says what in
the articles. I actually believe that it was someone from a milk organization that had commented on the
article.
51. Selma: Yeah. But they presented their sources.
52. Malte: Yes, exactly.
53. Selma: So, they can still be unbiased.
54. Malte: Yes of course. SVT is still unbiased, but you can’t assume that all the facts, or everything that is
written in the article, doesn’t derive from a person because it does. It’s quotations.

During her conversation with Malte, Selma expressed trust in sources “without self-
interest,” in this case Swedish public service media (SVT) and the National Food
Agency (Livsmedelsverket). To illustrate her meaning of “self-interest,” she contrasted
nonprofit public service media with the economic interests of companies or health sites
that “sell books and such” (48). By suggesting that sources with economic interests
may present misleading or one-sided information, she provided an example of how self-
interest may affect the way science is communicated on the Internet (49). Malte
problematized Selma’s emphasis on economic interest by suggesting that public service
still represents the voices of other people with potential biases (50). He exemplified his
point by saying that “someone from a milk organization” (with an assumed interest in
promoting milk) was interviewed in the public service article. Selma reinforced her
perception of public service as trustworthy and “unbiased” by attending to another
quality marker to evaluate trustworthiness, namely, transparency regarding primary
sources (51, 53). In the utterance that followed, Malte distinguished the purposes of
public service media from the purposes of the people they interview or write about. In
doing so, he challenged Selma’s assumption that nonprofit and transparent sources (like
public service) communicate unbiased facts and produce media content that is free from
human values or opinions. That may rather be exactly what is reflected—“[i]t’s
quotations!” he said (54). In his last utterance, Malte concluded that one has to
consider “who says what” (50).

7.1.3 C) What May Be the Consequences of New Scientific Knowledge?

During their discussions, the students demonstrated awareness of the importance of examining
scientific advancements in relation to the consequences for society and people’s lives gener-
ally. Students’ critical scrutiny of the controversial new findings was conditioned by their
capacity to reflect upon the consequences of the new findings in ways responsive to societal
and personal needs, as well as their willingness to question what may have shaped their own
perception of milk. As described in the following, students’ critical examination of the
consequences of the new findings encompassed dimensions of culture and history and
economy and marketing.
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Culture and History In some groups, the students acknowledged the special status of cow’s
milk in Sweden and discussed it as aligned with a national culture around food and historical
events. In the episode that follows (Excerpt G), Elin and Vera started from a cultural-historical
understanding of the importance of milk to Swedish society and probed the possible implica-
tions of milk consumption decreasing as a consequence of the nutrition study.

Excerpt G We’re so dependent on milk
55. Elin: It was, like, that Swedes drink most milk, right?
56. Vera: Yeah, like, amongst the world’s biggest in milk. But what should we do then to decrease our
milk intake? How should we, like, replace… everything that we have in food for example?
57. Elin: But it’s hard to replace because I think, like, since we’re so dependent on milk…
58. Vera: Mm.
59. Elin: Yeah, like, in cooking. And in the U. S. they use cream but we use milk.
60. Elin: Me personally, I think that one should have milk and such. It will be difficult because we’re so
attached to milk now. If we were to cut down many people will… I think that a lot of people will oppose
that and therefore that way won’t work. So, they have to find…
61. Vera: If we think, like, about why we started to use milk, it was because, like, nothing grew. And then
we had to turn to, like, the sources that we could get hold of for nutrition. And that’s how we built, like,
our entire food culture around milk.

In the conversation about the public service article, Vera and Elin discussed the conse-
quences of the nutrition study from a Swedish perspective. Based on Elin’ s initial
statement about Swedes as frequent milk consumers (55), Vera concluded that if Swedish
milk consumption was to decrease (as was recommended in the public service article),
Swedes would have to find substitutes for cooking (56). Elin too acknowledged the
challenge of replacing milk, since the Swedish people “are so dependent on milk” (57).
By comparing American and Swedish cooking traditions, she exemplified how different
choices and use of dairy products can be culturally laden (59). Elin expressed a personal
preference toward milk and demonstrated an awareness that acting in line with the
findings in the nutrition study (decreasing the consumption of cow’s milk) could be
problematic in that it would stir up emotions and evoke people’s resistance (60). In the
last utterance of this conversation, Vera also illuminated food culture as historically
conditioned, by pointing out that the high consumption of milk in Sweden may be due to
past periods of crop failure and starvation (61).

Together, Elin and Vera probed a scenario in which the historical and cultural values of milk
in Sweden might need to be secured as a consequence of the alarming new findings about
milk. Relating the high milk consumption in Sweden to culture and historical events, the two
peers illuminated milk consumption from perspectives beyond the health aspects that were
covered in the public service article.

Economy and Marketing In addition to framing the cultural and historical values of milk in
Sweden, the student groups reflected upon how decreased milk consumption would affect the
Swedish economy and to what extent the conception of milk as healthy could be a result of
marketing. The following episode (Excerpt H) illustrates how Mimmi, Sam, and Tim
questioned the way milk has been promoted in Swedish society and schools.

Excerpt H To boost Swedish milk production
62. Tim: I think that the issue about milk consumption is that we have always believed for such a long
time that milk is really good. It’s hard… our parents… it’s hard to tell them that milk isn’t nutritious and
really great. Or, it’s nutritious but…
63. Sam: Yeah, exactly.
64. Tim: If you take a look at the marketing, like, “nature’s own sports drink”… that it should be so
natural and stuff, but it’s really, like, big industry. Maybe it’s not that super healthy.
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65. Mimmi: Yeah, the thing is that we’ve had a milk culture in Sweden. In schools and everything they
still promote milk, like, “you should drink it because then you get strong bones.”
66. Mimmi: The article shows that we are actually fine without milk and you can see that just by looking
outside the borders of Sweden.
67. Tim: Sweden has had such a milk culture for so long that if we changed and very strongly promoted
the oat drink it could give, like… We have to find new ways for farmers to produce.
68. Mimmi: This milk culture has to do with that people… they want to be able to boost the Swedish milk
production. Like the industry itself. That it should be beneficial for Sweden.

Like Elin and Vera in the previous Excerpt G, Tim expressed a cultural-historical
understanding of the high milk consumption in Sweden by referring to older Swedish
generations’ strong belief in milk as healthy (62). He emphasized the word “believed”
in a way that insinuated an assumed lack of scientific evidence behind the suggested
health benefits of drinking milk. However, as he then added, “it’s nutritious but…”, he
expressed somewhat contradictory conclusions about the health properties of milk. The
ambivalent attitude to milk suggests that reading the public service article made Tim
doubt what he already knew about the correlation between milk consumption and
health. When his peer Sam agreed (63), Tim then reflected upon what may have caused
his previous conception of milk as healthy (64). Drawing on a slogan from a Swedish
advertising campaign that branded milk as “nature’s own sports drink” (a commercial
slogan used by Arla Foods—the largest milk production company in Sweden), Tim
connected the notion of milk as “natural” and healthy to the economic interests of milk
producers in selling milk (64). When Mimmi added that milk, as part of Swedish food
culture, is also promoted in Swedish schools, she questioned the trustworthiness of
education (65) in ways that align with how the students in theme 2 scrutinized the
objectivity of public service media (c.f. Excerpt E, line 43). Mimmi underscored her
statement about milk being branded as healthy by pointing out that the high milk
consumption in Sweden could not be justified or explained in terms of health benefits,
since milk consumption is significantly lower in other parts of the world—“we are
actually fine without milk” (66). Tim validated Mimmi’ s conclusions about Swedish
milk consumption being commercially reinforced. He suggested that decreased cow’s
milk consumption in Sweden in favor of oat milk would be more likely to disadvantage
Swedish farmers than threaten public health (67).

Agreeing with Mimmi (65), students in several groups expressed the view that milk is
“promoted” in Swedish schools; for instance, since it is served in the lunch canteens. Anna, a
student from another group, stated that “[s]omething in me says, like, that I just want milk to
be, like, as good as I’ve always believed it to be or, like, learnt when I was a kid.” Similarly,
Anna related her sense of trust in milk as a healthy beverage to early childhood education and
voiced an unwillingness, yet potential necessity, for re-evaluating what she thought she knew.

7.2 Themes of Meaning—Students’ Enactments of “an Examined Life”

Drawing on the framework of “an examined life” (Nussbaum 1997), two themes of meaning
were discerned in students’ engagement with the alarming findings on milk. The framework of
“an examined life” enabled an understanding of the students’ critical examination of the
alarming findings on milk as a way to question various authorities in society and to reflect
upon the roles and values of milk from multiple perspectives. Thus, complementary to the
descriptive themes, the themes of meaning illuminate qualities in the students’ critical exam-
ination that go beyond their scrutiny of specific areas of content.
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7.2.1 A) Questioning Authorities

Nussbaum (1997 p. 62) writes that the capacity to critically examine contemporary issues
evolves as students “gradually take on the ability to distinguish, within their own traditions,
what is parochial from what is commended as a norm for others, what is arbitrary and
unjustified from that which may be justified by reasoned argument.” Thus, living “an
examined life” implies that young people “search for arguments to justify their beliefs rather
than simply following parents and civic authorities” (p. 15). Aligning with such a view, a
theme of meaning that runs across all descriptive themes relates to how the contradictory
media message created a space for the students to identify and question authorities—in their
own lives and in Swedish society at large. There are multiple examples of how students’
encounters with the alarming findings on milk sparked their examination of what had shaped
their own habits, opinions, and knowledge about milk. In effect, the students’ critical exam-
ination of the new findings encompassed not only inquiring what they knew about milk but
also why they had perceived milk as “healthy” and “natural.” During their conversations, the
student groups identified the existence of a “Swedish milk culture.” Maintained by family
traditions, education, and the dairy industry itself, a conception of milk as particularly healthy,
bone-strengthening, and “natural” had been passed down from generation to generation in
Swedish society. The students’ recognition of a “Swedish milk culture” is, for instance,
illustrated in the conversation between Tim and his peers (62–68). Together, they pointed to
the difficulties of introducing the new findings on milk to Swedish society. The challenges
relate to the tendency of parents, schools, and marketing campaigns to brand milk as “nature’s
own sports drink.”

Recognizing milk as a culturally laden and big-industry product allowed the students to
further probe which authorities may have contributed to constructing the image of milk as
healthy and on what grounds they did so. The concept of “an examined life” allows one to
recognize the special role in influencing people’s lives that the written word plays among all
authorities in past and contemporary societies. Encouraging students to become “passively
reliant on the written word” constrains them from “search[ing] themselves, looking for
arguments for and against their culture’s ways of doing things” (Nussbaum 1997 p. 34). Recall
that the nutrition study was conducted by a team of researchers at a highly regarded university
in Sweden, published in an international peer-review academic journal, and reported by a
science journalist in public service news media. However, rather than uncritically accepting
what was stated in the article, the students were spurred to question how scientific
advancements are produced in science communities and further communicated in news
media. Nussbaum (1997 p. 39) argues that “one of the factors to be considered in evaluating
a claim is the role of social and political power in shaping the concepts it contains.” Rather
than deciding whether the scientific claims about milk were “true or false,” the students’
inquired how the new findings had been produced, validated, and explained. They demon-
strated an awareness that research findings are constructed within communities of science and
therefore important to examine in relation to the accumulated knowledge in the field. By
comparing the results of the nutrition study with competing scientific knowledge regarding
milk and health, Sam and his peers expressed an understanding of scientific research as a
contingent process of knowledge building rather than as a production of “true facts” (35–42).

While engaged in such work, the students identified and used a range of established quality
markers commonly applied to evaluate epidemiological correlation studies, such as the dose-
response relationship and the physiological mechanism. The students’ capabilities to critically
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examine the authority of science communities were conditioned by how they interpreted the
methodological information and quantitative data about the nutrition study presented in the
public service article. The information provided in the public service article was technical and
the students struggled to understand and explain the alarming correlation between milk
consumption and health risks. Instead, they drew on their previous knowledge about the
nutrient components in milk (e.g., it contains calcium and lactose) to elaborate on plausible
physiological mechanisms behind the controversial findings (29–34). Opportunities to make
sense of the information emerged as the students related it to situations and measures that they
were familiar with, such as comparing the doses of milk stated in the article to how milk is
generally consumed and quantified in society, like “a glass per day” (24) or “if you drink milk
with every meal” (25).

In addition to questioning the authority of science communities, the students acknowledged
nonprofit public service news media reporting as a political and social practice. While engaged
in such work, they identified and discussed established quality markers for source critique,
such as the importance of media in reflecting both sides of an issue (46, 47, 49), being
transparent about primary sources (51, 53), and being free from economic interests (48). The
students demonstrated the capabilities to discern limitations in strictly following predefined
questions or quality markers to evaluate trustworthiness. Across the groups, the students
articulated the view that merely having sources reflecting multiple perspectives of an issue
does not ensure that the information provided is to be regarded objective and free from human
values. This was illustrated, for instance, when Sara and Tim suggested that public service
media may have contributed to shaping the Swedish conception of cow’s milk as a healthy
beverage (43, 45) or when Malte distinguished between the interests or purposes of news
media and the interests or purposes of the people that they quote or interview (50, 54).

7.2.2 B) Acknowledging Multiple Perspectives

In a complex world, issues of concern need to be examined from a plurality of perspectives
(Nussbaum 1997) Living “an examined life” implies that students become “critical about their
habits and conventions; and such critical inquiry, in turn, requires awareness that life contains
other possibilities” (op. cit. p. 54). Opportunities to practice “an examined life” arise as
students are confronted “with difference in an area where they had previously thought their
own ways neutral, necessary, and natural” (op. cit. p. 32). A theme of meaning in students’
inquiry into the alarming findings concerns how they reflected upon the roles and values of
milk from multiple perspectives. Even though the public service article focused on milk
consumption from a strictly nutritional standpoint, the students demonstrated a capacity to
inquire into the new findings from a broader perspective.

As illustrated in the previous section, the students expanded the notion of milk consumption
as mere “nutrition” by recognizing it’s cultural, historical, and economic value in Sweden. In
doing so, they recognized various stakeholders’ dependency on (or interest in) the consump-
tion and production of milk and probed what consequences decreased milk consumption
would have—for them as individuals, as well as for Swedish society generally. During related
episodes, the students attributed emotional values to milk from both societal and personal
standpoints. Elin, for instance, expressed a personal preference for milk and shared her worries
that any recommendation to decrease milk consumption would stir up strong emotions in
Sweden (60). Tim and Mimmi pointed out that decreased milk consumption would potentially
affect Swedish farmers negatively (67, 68). Similarly, the students inquired into the
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consequences of decreased milk consumption—not only with regard to their individual health
but in relation to how it could affect other people.

There are also examples of how the students contrasted their own views about milk with
how milk is consumed around the world. Mimmi, for instance, stated that "we are actually fine
without milk and you can see that just by looking outside the borders of Sweden" (66). By
reflecting on Swedish attitudes to milk, the students also expressed awareness that food
cultures vary and that some people use dairy products differently or exclude them from their
diet entirely. Both Vera and Elin pointed out that food choices in our home kitchens can be
seen as part of the cultural-historical making of Swedes and therefore difficult to change
regardless of scientific findings suggesting otherwise (60, 61). Thus, illuminating the new
findings from multiple perspectives enabled the students to contrast their own lifestyle with
alternative ways of living and, by extension, to understand other cultures, to recognize the
needs of others, and thereby to understand themselves.

8 Discussion and Conclusions

In this paper, we have reported on how upper secondary school students engaged in critical
examination of alarming findings onmilk consumption and health accessed through Swedish public
service news media on the Internet. The controversial media message about milk created an
opportunity for the students to critically examine the alarming findings with regard to how science
is produced and explained, how science is communicated in media, and the possible consequences
of new scientific knowledge. Despite the recognized difficulties for people without specialist
competences to scrutinize and make meaning of science in media (c.f. Lee et al. 2017; Nagler
2014; Gillen 2006), the student groups examined the alarming findings on milk using similar
methods to those used to scrutinize research in science communities. They demonstrated the
capabilities to address details and technicalities regarding how the nutrition study had been designed
and carried out and how the results had been interpreted by the researchers. The framework of “an
examined life” (Nussbaum 1997) opens up to recognize the questioning and scrutiny of authorities
in society, which is an important aspect of critical examination. In this study, the students examined
the social practices and institutions that had produced, interpreted, and communicated the findings
on milk (such as a university and public service media). The students’ engagement in this task was
conditioned by their willingness and capabilities to address questions of epistemology, including
how scientific knowledge is produced in communities of science and the extent to which media
reporting about science could (or should) be “objective.” This suggests that the critical examination
of science in media reaches beyond trusting the “right” sources. We have previously shown
(Wiblom et al. 2017) that predefining certain sources, like universities and government, as trust-
worthy per se, may allow students to shortcut their evaluation of sources found on the Internet. The
present study provides insights into how encounters with controversial science in media may also
facilitate students’ scrutiny of sources commonly regarded as “legit”—in science education and in
society at large. This gives support to Priest’s (2013 p. 139) suggestion that knowledge about “how
science works” and, furthermore, how news media is constructed may afford nonscientists the
opportunity to critically examine technical scientific claims reported in the media.

As the students probed plausible consequences of the alarming findings on milk from multiple
perspectives, their engagement with emerging science reached beyond clarifying what is “true” and
what is “false.” Taking different perspectives into account allows students to map and sort out the
complexity that typically surrounds science-related controversies and furthermore to distance

96 J. Wiblom et al.



themselves from the stakes of others (Solli et al. 2017). In our view, the concept “an examined life”
enables one to discern and articulate qualities in student conversations that relate to how students
examined, rather than distanced themselves from meeting difference. The controversial media
message depicting milk consumption as unhealthy functioned as an incentive for the students to
question the foundations of their own conceptions of milk in ways which aligned with the notion of
Socratic inquiry as examining what is already known. Nussbaum (1997 p. 36) argues that
opportunities to practice “an examined life” arise as students are invited to “[s]ort out what they
think they know, to test beliefs for consistency, inferences for validit[y]”. Contrasting their own
traditions and preferences around milk with how milk is consumed around the world enabled the
students to discern and accept other people’s valuing, interest in, or dependency on milk. This
suggests that when the issues addressed in science education converge with what is personally
relevant to the students, opportunitiesmay be established that afford conversations on the production
of scientific knowledge as embedded in social, cultural, and historical practices. Since scientific
advancements intervene in society and in people’s lives, they ought to be examined and evaluated
not only from within communities of science but by the people whose lives are affected by new
findings.

In conclusion, the framework of “an examined life” may serve as a useful conceptual tool in
framing the qualities of students’ critical examination of science that have previously been given less
attention in science education and research. In the present study, the concept enabled the under-
standing of students’ critical engagement with the alarming findings to be conditioned by their
willingness to question authoritative voices in society and their capabilities to illuminate the new
findings from multiple perspectives. Thus, inviting students to critically examine controversial
science inmediamay open up spaces for addressing questions of epistemology in science education,
such as an inquiry into the conditions under which a scientific claim is produced and communicated.
Students’ engagement in related activities shows promise for enabling a critical examination of
themselves and others in ways deemed important for democratic citizenship. Learning to respond
critically to emerging science in the media requires the students to develop skills other than mere
familiarity with scientific concepts and facts. If anything, it is the lack of established knowledge that
characterizes the science accessible to lay people through contemporarymedia (Bradford 2013). It is
sometimes argued that science journalists should do better to convey amore representative picture of
related fields of knowledge and assist lay people to sort out contradictory claims (Priest 2013). This
study provides an example of that even when the controversial findings are produced by a reputed
university and are communicated through independent media; upper secondary students are capable
of discerning the need to scrutinize such findings and are furthermore capable of performing such
critical examination with scientific methods. However, we acknowledge there is a need for future
research on how to design classroom activities that invite students to develop capabilities for
examination of science particularly relating to issues of one’s cultural identity and habits of life.
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