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Teaching about the COVID-19 Pandemic: Perceptions and Teaching
Practices of Elementary Science Teachers in Lebanon

Dareen Nasr
ABSTRACT

The purpose of this research study was to investigate the perceptions and practices of
elementary science teachers in Lebanon on teaching about COVID-19. The COVID-19
pandemic, with its links to science, politics, ethics and economics, can be classified as a
socioscientific issue — an open-ended and controversial issue connected to science
content. In the era of the COVID-19 pandemic, teaching about the current socioscientific
issue has become prominent. An emerging field of research recommends that science
teachers start educating students about COVID-19; however, it is not clear how teachers
perceive teaching about it and what their teaching practices look like inside the science
classroom. This study employed a survey design that drew upon a questionnaire and semi-
structured interviews as data sources. The target population constituted 299 elementary
science teachers. Participants were recruited using the snowball sampling technique. They
completed a questionnaire comprising eighteen Likert-type questions. Next, follow-up,
semi-structured interviews were conducted with a random sample of 20 participants. The
questionnaire was analyzed quantitatively through the use of descriptive statistics.
Pearson’s correlation coefficient (r) was calculated to examine the relationship between
the two variables of the study: perceptions and practices. The transcribed interview
responses were analyzed using qualitative thematic analysis and triangulated with the
guantitative analysis from the questionnaires. The findings of this study revealed that
elementary science teachers have a strong belief in the importance of teaching about
COVID-19 and in its role for enhancing scientific literacy. The results showed that
teaching about COVID-19 is not part of the current teaching practices for most science
teachers. Although this study is limited to elementary science teachers in Lebanon, the
findings raise new questions for future research. Recommendations are provided to

science educators, policy-makers and curriculum designers.

Keywords: COVID-19 pandemic; Elementary science; Science teachers; Socioscientific

issue-based teaching; Teachers’ perception; Teacher practices.
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CHAPTER ONE

Introduction

1.1. Background

The purpose of this research study is to explore the perceptions and teaching practices
of elementary science teachers in Lebanon on teaching about COVID-19. The
advancement in science and technology has created new challenges on people worldwide
and has imposed on citizens the necessity to be scientifically literate in order to make
informed decisions in responding to the current challenges (Evagorou et al., 2020;
Yacoubian, 2018). Although scientific literacy has become a major goal for science
education, it has different definitions, interpretations and perspectives (Zeidler, 2014).
The perspective for scientific literacy adopted in this study is that scientifically literate
citizens should be able to negotiate and make informed decisions in everyday situations
that involve science (Sadler, 2011). This perspective on scientific literacy prioritizes
science for all and not only for scientists, engineers and doctors. The goal should be to
help students contribute to debates about important societal issues with links to science

and technology (Sadler, 2011).

Socioscientific issues (SSI) have become important topics in science education and
for achieving scientific literacy (Pitiporntapin & Lankford, 2015). SSI are defined as
open-ended problems without clear-cut solutions; these solutions are informed by
scientific theories, principles and data (Sadler, 2011). They require moral reasoning and
challenge students’ normative expectation (Zeidler & Sadler, 2008). SSI have been widely

discussed in literature and have the following characteristics: (1) open-ended, (2)



controversial and (3) connected to science content (Hofstein et al. 2011; Kolsto 2001,
Levinson 2006; Marks & Eilks 2010; Stolz et al. 2013). SSI can therefore be seen as
problems that involve the use of science and are of interest to society, which also raise
ethical and moral dilemmas (Morris, 2013). Examples of SSI exist in our daily lives such
as stem cell research, environmental issues like climate change, genetically modified
food, reproductive technologies, and nuclear power plants (Evagorou et al., 2020; Ozturk

& Yilmaz-Tuzun, 2017).

One current SSI is the COVID-19 pandemic and how humans are reacting to it. The
World Health Organization (WHO) states that a Severe Acute Respiratory Syndrome
Coronavirus 2 (COVID-19) has plagued the world with about 500 million cumulative
cases and over 6 million cumulative deaths as of April 2022 (WHO, 2022). According to
Krishnan and Dasgupta (2020), the COVID-19 situation highlights the importance of
combining good science with practical judgment to meet the needs of large populations.
From a medical perspective, Virchow (n.d.) famously articulates, “since medicine has
imperceptibly led us into the social field, it was the responsibility of physicians to provide
the theoretical solution and politicians the actual solution of social problems” (Cocks,
2005: p.19). In other words, the COVID-19 pandemic has brought together scientists,
policy makers, politicians, economists and educators to find practical solutions to this
global crisis. Since the research on SSI suggests that SSI has multiple perspectives and
COVID-19 has personal, social, environmental, political, ethical and scientific
dimensions, COVID-19 can be presented as an SSI. To illustrate more, there are number
of ethical issues that are raised because of the COVID-19 pandemic including, for

example, health care rationing and vaccination (Reiss, 2020). Another example includes



the fact that due to the overwhelming numbers of COVID-19 patients in hospitals, ethical
choices were made regarding who should have access to the limited resources available
at hospitals such as health care ventilators and other medical equipment (WHO, 2020).
In terms of politics, COVID-19 provides an opportunity for citizens to consider how
democratic and non-democratic governments can differ in their responses to events
(Reiss, 2020). In addition to the political and ethical components, Sadati et al. (2020) draw
attention to one of the important consequences of the COVID-19 outbreak which is the
worldwide creation of social anxiety (social component). In fact, many people felt that
they are at risk and their society is vulnerable in facing the hazards. Therefore, Reiss
(2020) presents COVID-19 as an SSI for it enables students to see how science,
economics, society, ethics and politics inter-relate. He argues that “COVID-19 resources
are beginning to be developed and it is certainly a topic that is relevant and likely to
mobilise passions” (Reiss, 2020: p.13). Along the same lines, Tyrrell and Calinger (2020)
argue that COVID-19 represents an SSI that has many different facets and societal
impacts. On another level, the COVID-19 crisis is causing many controversies and
debates inside science communities as it is considered as one of the prominent health and
science controversies of our time (Nguyen & Catalan-Matamoros, 2020). For instance, in
2020, there was a debate among scientists over the effectiveness of wearing face masks
on reducing the spread of COVID-19, and there was also a medical controversy about
what the immunity to COVID-19 looks like (Mohammed, 2020). Therefore, since
COVID-19 is scientific in nature and open-ended, causes dilemmas, and includes science,
society and technology dimensions, it meets the criteria set by some researchers (e.g.,

Evren & Kaptan, 2014) for identifying socioscientific situations.



The rapid spread of the COVID-19 pandemic led to the release of many news
reports that require citizens to have the ability to evaluate, interpret and contextualize
information in order to make informed decisions. The COVID-19 related news require all
citizens to have a reasonable understanding of the pandemic in order to make informed
decisions based on evidence, thus the importance of preparing students to become
scientifically literate citizens (Krishnan & Dasgupta, 2020). Since the development of
scientifically literate citizens begins in the elementary school (Lewis, 2017), elementary
science teachers are responsible for preparing students to such an emergency situation.
Although most science teachers endorse the idea of teaching science in the context of
everyday life, they hesitate to actualize the idea in their science teaching (Bryce, 2010;
Witz & Lee, 2009). Therefore, teachers need responsiveness and flexibility to respond to
new crisis (Kalloo et al., 2020) and should have the tendency to learn and teach about
crucial SSls in the twenty-first century. Given that COVID-19 is one of the crucial SSIs
of current times, teachers have the responsibility to support students so that they better
understand the outbreak (Hazen, 2020). Some researchers argue that in-service teachers
should address the COVID-19 crisis in a wider global and historical context and take it as
an opportunity for teaching all the different issues raised by this unprecedented pandemic
(Daniel, 2020; Hazen, 2020). In an attempt to explore how science teachers are responding
to the COVID-19 pandemic, this research study aims at investigating about the science
teachers’ practices as well as their perceptions towards teaching about COVID-19 in the

elementary school.

1.2. Research Purpose Statement



The purpose of this research study is to explore the perceptions and teaching practices of

elementary science teachers in Lebanon on teaching about COVID-109.

1.3. Research questions
1. What are the perceptions of elementary science teachers in Lebanon towards
teaching about COVID-19?
2. How do elementary science teachers in Lebanon address COVID-19 in their
teaching?
3. To what extent do the perceptions and practices of elementary science teachers in

Lebanon involve using COVID-19 as an SSI?

1.4. Rationale

COVID-19 related research has shed the light on the impact of COVID-19 on teachers
(e.g. Kim & Asbury, 2020) and has revealed some of the practices that cause anxiety
among teachers (Talidong & Toquero, 2020). Along the same lines, many researchers
have investigated the perceptions of teachers on online teaching experiences as well as
the students’ perceptions of the COVID-19 experience (cited in Flores & Swennen, 2020;
Watson, 2020). However, few studies have been conducted to examine the teachers’

perceptions on teaching about COVID-19.

As SSI have been part of the research agendas for the last two decades, researchers
inform that many teachers are still not familiar with SSls nor they are interested in
teaching about them (Pitiporntapin & Lankford, 2015). Also, research studies have shown

that there is little guidance given to science teachers on selecting SSI and on how to teach



them (Hancock et al., 2019). Previous research has addressed the factors affecting the
teachers’ practices for teaching SSI such as the lack of guidance and pedagogical
knowledge as highlighted by Pitiporntapin and Srisakuna (2016); however, minimal
research studies have highlighted how science teachers are addressing the COVID-19
pandemic in their science teaching. Since the beginning of the COVID-19 pandemic, the
need to rapidly adapt to new contexts has revealed many changes that occurred in schools
and among teachers. The effects and implications of COVID-19 on education are not yet
well known. Many studies have emerged focusing on the implications of online teaching
and learning practices during the COVID-19 crisis (e.g., Carillo & Flores, 2020; Kidd &
Murray, 2020), yet little is known about how teachers are addressing COVID-19 in their

classrooms.

Several published studies have shown how elementary and secondary pre-service
science teachers are getting prepared to teach SSI (Evagorou, Guven, & Mugaloglu,
2014). Studies in this area of research have shed the light on the need for pre-service
science teachers to experience the content and pedagogy of teaching SSI before they
design their lessons (Evagorou, 2011). Further studies have explored the SSI teaching
practices for middle and secondary science teachers (Hancock et al., 2019; Carson &
Dawson, 2016). Therefore, despite the growing number of research studies that
investigate how pre-service and in-service science teachers can teach SSI in middle and
secondary schools (Genel & Topcu, 2016; Karkkainen, 2019; Lee et al., 2019), how in-

service science teachers teach SSI for elementary students needs further inquiry.

Last but not least, SSI is an important context to educate citizens as scientifically

literate people, and this is dependent on the teachers’ perceptions on these issues. Based
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on a review of the literature, there is a large number of research studies, across different
countries, regarding the teachers’ perceptions on SSl-based teaching (e.g. Nida et al.,
2020; Lee, Abd-El-Khalick, & Choi, 2006). In Lebanon, minimum research has been
conducted in the SSI field and the studies are limited to frameworks and instructions for
teaching in the context of socioscientific issues (e.g. Khishfe, 2014; Yacoubian, 2015).
Thus, investigating how Lebanese science teachers perceive teaching about SSI is needed.
On another note, according to the results of the Programme for International Student
Assessment (PISA), Lebanon’s rank is almost at the lowest among all countries
participating in PISA in the year of 2018, and the results show that students’ scientific
literacy remains among the lowest tier of teaching success (OECD, 2018). In order to
promote students’ scientific literacy, students should be involved actively in socio-
scientific controversies (Sadler, 2004). Therefore, there is a need to study how science

teachers are approaching SSl-based teaching in Lebanon.

1.5. Significance of the Study

To begin with, determining the perceptions of teachers in this study provides a
response to the need for research on the factors that may hinder the teachers’
implementation of SSI-based teaching at any educational stage. The dissemination of the
study findings may contribute to research ways for a successful implementation of SSI-
based teaching in educational contexts. The current study will build on and add to the
existing research by explicitly exploring teachers’ perceptions on teaching about COVID-
19 issues and investigating how they address COVID-19 in their classrooms.

This research study will guide educational researchers on further exploring

challenges, suggestions and practices for teaching emergency issues in the society. Since



COVID-19 related research is still emerging in the field of science education, the current
study has the potential significance to begin filling in the gaps that currently exists in the
literature: teachers’ perceptions and practices on teaching about COVID-19 in elementary

science classrooms.

Although elementary science teaching is an ongoing focus of concern for educational
researchers, many research studies about SSI have not been directly associated with
elementary school teachers. Therefore, in light of the findings of this study, new research
studies might be conducted to determine and improve the perceptions and practices of
elementary teachers who are responsible for preparing scientifically literate future
citizens. Since this research study investigates the perceptions and practices of elementary
science teachers on teaching about COVID-19, the findings might also encourage other
researchers to explore a developmental path for SSI that starts in the elementary school

and extends to the middle and secondary levels.

According to Zeidler et al. (2005), many people would value SSI in varied ways, so
continued discussion of varied and different cultures is needed. Since the beginning of the
COVID-19 in 2020, several researchers have shown interest in studying about the effects
of COVID-19 on teaching (e.g. Kim & Asbury, 2020). In Lebanon, there is limited
research that informs about the teachers’ perceptions and practices related to teaching
about the COVID-19 pandemic. Therefore, this research would make it possible for

having cross cultural studies.

On a different level, this study has the potential significance to change the science
teachers’ beliefs and views on teaching about COVID-19 in their classrooms. Considering

that the literature offers limited studies conducted with teachers to examine their
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perceptions on teaching about COVID-19, this study might help identifying and
increasing the SSI awareness of science teachers, who are the most important components
of the teaching process. In addition, the teachers’ perceptions on teaching any SSI topic
is important for raising scientifically literate individuals as these perceptions affect the

teachers’ decision-making in science lessons preparation.

Determining the perceptions of elementary school teachers may help in evaluating the
problems and views to affect their instructional practices. The current study has the
potential of providing recommendations for: (1) encouraging science teachers to start their
SSl-based teaching and (2) increasing other teachers’ incorporation of SSI in their science
classrooms. On another note, this study will give an insight in to what support elementary
teachers need in order to start or improve their teaching practices of SSI, in general, and

the COVID-19 pandemic, in particular.

Finally, the current study provides understandings about the ways by which Lebanese
science teachers view and teach SSI in science classrooms. To the best of my knowledge,
this is the first study in Lebanon that investigates the practices and perceptions of science
teachers on teaching about COVID-19, so our results will provide compelling evidence
about the target context. The study findings can help predict how Lebanese science
teachers may respond to teaching about similar future emergencies. This will be helpful
for teacher education programs in the country as teacher educators may benefit from the

findings of this study to tailor pre-service and in-service teacher preparation programs.



CHAPTER TWO

Literature Review

The purpose of this Chapter is to provide insight review of the literature on what
researchers in the field of science education have worked on with respect to socioscientific
issues and scientific literacy. It also outlines the perceptions and practices of science
teachers on teaching SSI. While this chapter reviews the emergent literature on the

COVID-19 issue, it highlights the gaps that exist in this area of research.

2.1. Scientific Literacy (SL)

Based on a review of the literature, scientific literacy (SL) has been given many
definitions and interpretations. Literature informs that SL is a construct examined from a
community perspective in that individuals bring unique contributions and perspectives to
solve issues in the society; when people make informed decisions on scientific matters,
the community as a whole exercises scientific literacy (Barton & Roth, 2004). Many
researchers in the field of science education have identified SL in terms of individual
competencies and practices (e.g. Sadler & Zeidler, 2009; De Boer, 2000). Among these
competencies and practices are (1) the ability to think critically about science and its
nature, (2) independence in learning science, and (3) the ability to use scientific
knowledge in solving problems (De Boer, 2000; Norris & Phillips, 2003; Sadler & Zeidler,
2009). Along the same lines, PISA (2006) also identifies SL in terms of individual
competencies and practices; these competencies entail identifying scientific issues,

explaining phenomena scientifically, and using scientific evidence. Accordingly, SL is
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defined as the individual’s use of scientific knowledge to identify questions and to acquire
new understanding and the willingness to engage with science-related issues, and with the

ideas of science, as a reflective citizen (OECD, 2007).

Besides describing the characteristics of SL, some research work has contributed to
identifying a heuristic approach for understanding SL. Roberts (2007) proposed two
visions for considering the range of ideas incorporated within the SL construct. While
Vision | focuses on leaning about scientific content and processes, Vision Il focuses on
understanding the usefulness of scientific knowledge in life and society (Roberts, 2007;
2011). According to Vision I, the aim of science education is to help students develop
understanding of scientific findings and formalisms; in contrast, Vision Il emphasizes an
approach that is broader in scope, involving personal decision-making about contextually
embedded issues (Roberts, 2007). SL, as stated in Vision |, defines what scientifically
literate individuals ought to know and be able to do. On the other side, Vision Il SL is the
situation that provides individuals with opportunities to use scientific ideas, processes,
and reasoning in real life. Moreover, Vision 11 SL “derives its meaning from the character
of situations with a scientific component, situations that students are likely to encounter
as citizens. At the extreme, this vision can be called literacy about science-related
situations” (Roberts, 2007, p.730). Romine et al. (2017) report that although educational
effort has historically focused on improving Vision | SL, recently there has been greater

emphasis to promote Vision Il SL.

2.2. Scientifically Literate Citizens
In addition to the given wide range of meanings of SL, the history of science

education suggests a variety of goals for teaching science; among these goals is teaching

11



students to be informed citizens or scientifically literate citizens (De Boer, 2000). To
begin with, the term literacy, adopted by UNESCO, involves “a continuum of learning in
enabling individuals to achieve their goals, to develop their knowledge and potential, and
to participate fully in their community and wider society” (UNESCO, 2004, p.13). This
implies a building up of capacities for being a citizen by enabling people to access,
interpret and critically evaluate information and knowledge (Arnason, 2013). Drawing
upon this understanding of literacy, De Boer (2000) and Arnason (2013) state that
scientifically literate citizens should demonstrate the ability to evaluate the quality of
scientific information on the basis of its sources and the methods used to generate it.
Along the same lines, Miller (2004) describes a scientifically literate citizen as someone
who has the ability to read and comprehend scientific information written at a particular
educational level.

Furthermore, many researchers agree that scientifically literate citizens can
contribute to the success of a democratic society (e.g. Arnason, 2013; De Boer, 2000;
Leydet, 2006). In a democratic society, Bellamy (2008) and Leydet (2006) argue that
every citizen is partially responsible for public policy. Using a deliberative democratic
perspective, they state that scientifically literate citizens should be actively involved in
the process of decision-making. The literature is rich in lists of roles that scientifically
literate citizens are entitled to play, yet many researchers have only focused on the active
role that these citizens have to practice in their society (e.g., Arnason, 2013; De Boer,
2000; Leydet, 2006; Rose & Novas, 2004). To illustrate more, Arnason (2013) and De
Boer (2000) propose that scientifically literate citizens should be participating in

conversations about matters of common concern and developing an understanding of the
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way decisions regarding them are made in society. Also, Arnason (2013) hoped that when
citizens are actively engaged in policy making, they can be willing to revise their
individual preferences in the light of information and arguments. Consequently, based on
the research findings of De Boer (2000), Leydet (2006) and Arnason (2013), actively
engaged citizens will broaden their perspectives on important issues in the society, deal
intelligently with science-related social issues and make informed decisions that benefit

their community.

2.3. Socioscientific Issues (SSI)

Since one of the goals of SL is to prepare students to make more rational and informed
decisions around issues involving scientific concepts (Sadler & Zeidler, 2005), science
education for the promotion of SL should entail engaging students in socioscientific
situations (Zeidler, 2014). Socioscientific issues (SSI) have become a prominent theme
within the science education literature, as many researchers and scholars have been
investigating and examining this field for more than a decade (e.g. Kolsto, 2001; Sadler,
2004; 2011; Sadler & Zeidler, 2005; Zeidler et al. 2005). Sadler (2004) defines SSI as
controversial social issues with conceptual and/or procedural links to science and
emphasizes that these issues are open-ended without clear-cut solutions (Sadler, 2011).
Forbes et al. (2007, 2008) describe SSI as those that exist at the intersection between
science and the broader social context in which the products and processes of science are
situated. Examples of SSI include stem cell research, evolution, nuclear plants, and
climate change (Evagorou et al., 2020; Forbes et al., 2007, 2008). Along the same lines,
Zeidler (2014) provides several characteristics for SSIs; among these characteristics are

(1) controversial and ill-structured problems that require scientific, evidence-based
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reasoning to make informed decisions and (2) social ramifications for scientific topics that

require students to get involved in dialogue, discussion, debate, and argumentation.

2.3.1. SSI framework

This research work in the science education field is situated within an SSI framework
(Sadler & Zeidler, 2009) that builds on perspectives informed by psychological,
sociological, and developmental theory (Zeidler & Keefer, 2003). In their SSI framework,
Sadler and Zeidler (2005) describe the following about SL.: (1) scientific literacy ought to
be a goal for all students; (2) science education should provide opportunities for learners
to experience science in contexts similar to the contexts that they may confront in their
lived experiences outside the school experience; and (3) when educators want to use real
world issues related to science, they should separate the elements of the science issues
from the boundaries of traditional science. In light of this framework, Sadler and Zeidler
(2005) report that students will approach socioscientific issues with diverse perspectives

that integrate science and other considerations.

Scholars have further developed different structures for the SSI framework. To begin
with, Fensham (2012) proposed a scheme based on Cynefin framework that is based on
two elements: the certainty in science and the level of human risk involved. Simple case,
complicated, complex and chaos are the four categories of this framework. An example
from the Complicated SSI category is a heart bypass surgery since the human risk
involved in this case is low to medium, and the application of established knowledge from
several science disciplines is involved (cited in Hancock et al, 2019). In response to
classroom-based SSI research (Sadler, 2011), Presley et al. (2013) proposed a framework

for SSl-based instruction. The first core element for this SSI framework is the design
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elements that contains some essential features: (1) the SSlI-based instruction should be
related to a social issue with some connection to science, (2) it should be grounded in real
world contexts, and (3) SSI-based instruction should engage students in argumentation
and decision making (Presley et al, 2013). Besides the design elements, there are learner
experiences that students should be engaged in an SSI-based instruction. The second core
aspect of the SSI framework requires learners to be engaged in higher order practices and
to confront scientific ideas and theories related to the science issue discussed in the
classroom (Presley et al, 2013). Along with the design elements and the learner
experiences, the third core aspect in the framework describes some teacher’s attributes.
Presley et al. (2013) conclude that in order to effectively implement SSI-based instruction

in the classroom all these aspects should be considered.

2.3.2. SSI Education and Socioscientific Decision Making

To begin with, SSI education is primarily affected by the teacher’s knowledge and
perceptions about teaching socioscientific issues in science classes (Lee et al., 2012).
Since SSIis multidisciplinary in nature, Forbes et al. (2007, 2008) argue that many science
teachers do not have the subject matter knowledge across disciplines. Due to the fact that
subject matter knowledge is an important factor for student socioscientific decision
making, Forbes et al. (2007, 2008) claim that it is relevant for teachers’ interactions with
curriculum materials in which they are addressed. Along the same lines, Sadler et al.
(2006) describe a value neutral approach that many middle and secondary school teachers
adopt. This approach has content oriented learning objectives and involves teachers
teaching science facts for students. Therefore, according to Sadler et al. (2006), students

will perceive science as “ready-made science” and won’t be encouraged to participate in
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making decisions about issues related to science and society. Based on the findings of
Forbes et al. (2007, 2008) and Sadler et al. (2006), the teacher’s belief on the importance
of SSI education affects the way they address socioscientific issues in the classroom;

hence, it shapes the students’ socioscientific decision making.

Given that one of the goals of SL, in science education, is to help students make
informed decisions on science related issues (Sadler & Zeidler, 2005), Sutter et al. (2018)
report that SSI and structured decision-making frameworks can help students reach these
goals. Research informs that the teachers’ use of structured-decision making tools in a
classroom will help students in understanding and analyzing complex SSls and remaining
objective when taking a stance in any controversial issues (Sutter et al., 2018). In further
research on SSI education, Chung, Yoo, Kim, Lee, and Zeidler (2016) argue that the
discussion of controversial socioscientific issues result in increasing the positive attitudes
of students towards science and the ability to understand the ideas of others and to value
their perspectives. Pelch et al. (2017) argue that students’ attitude towards the relevance
of socioscientific issues to their lives affect their decision making to pursue a certain
career. Based on the findings reported by Pelch et al. (2017) and Sutter et al. (2018), there
is a lack of literature about the relationship that exist between teaching scientific literacy,

socioscientific issues, and students’ interest.

2.4. Frameworks for Teaching SSI

In an attempt to design a research-based framework for SSI education, Zeidler et al.
(2005) inform that as SSI education aims to promote the individual intellectual growth in
moral and ethical issues and their awareness to the interdependence between science and

society. It doesn’t only serve as a context but rather a pedagogical strategy with clearly
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defined goals. For this purpose, Zeidler et al. (2005) identified four pedagogical areas that
are central to SSI teaching: (1) nature of science issues, (2) classroom discourse issues,
(3) cultural issues and (4) case-based issues. To begin with, nature of science issues put
an emphasis on students’ epistemological understanding as they pertain to decisions
regarding SSI (Bell, 2004; Bell, Lederman, & Abd-El-Khalick, 2000). Along the same
lines, Yacoubian (2015) argues that developing future citizens’ understandings for the
nature of science is necessary for fostering scientific literacy and for making critical
decisions on socioscientific issues. Besides nature of science issues, Zeidler et al. (2005)
claim that classroom discourse is crucial in developing students’ views about science
through argumentation in the constructions of shared social knowledge via discourse
about SSI. Also, the cultural aspect is a pedagogical area that highlights pluralistic and
sociological aspects of science classrooms. Many researchers agree that cultural issues
are important for educational experiences related to SSI as they consider the inclusion of
ethics in their teaching a matter of high priority (e.g. Barett & Nieswandt, 2010). The last
pedagogical area suggested in Zeidler’s framework is the case-based issues that involves
students with issues that contribute to fostering their critical thinking skills and moral and
ethical development (Zeidler et al., 2005). Research studies, involving example cases of
the construction of nuclear power plant, importation of genetically modified seeds, and
legal practice on antibiotic use, strongly suggest that curricula using such issues provide
an environment where students become engaged in discourse and reflection that affect

cognitive and moral development (Evren-Yapicioglu,2018; Zeidler et al., 2005).

Socioscientific teaching and learning (SSI-TL) has been suggested as an effective

approach for supporting SSI teaching (Sadler et al., 2017). In the SSI-TL framework,
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Sadler et al. (2017) propose that students should first be introduced to a focal issue in
order develop awareness of the

social issues and problems that emerge from the issue. Then they begin to be engaged
with disciplinary core ideas (DCI), crosscutting concepts (CCC), and science practices
(SP) that define the issue while reasoning about the societal influences that make the issue
complex and difficult to resolve (Sadler et al. 2017). The final phase of the sequence calls
for students to synthesize ideas and practices they have encountered and engaged with

throughout the unit (Sadler et al., 2017).

2.5. Perceptions of Teachers on Teaching SSI

Since science teachers represent a considerable asset in applying SSI into authentic
practices, literature has shed the light on teachers’ perceptions on teaching SSI. Many
researchers have investigated the perceptions of science teachers on teaching
socioscientific issues in order to reveal how epistemologically science teachers
understand science and its role in people’s lives (e.g. Alamri, 2017; Lee at al., 2006;
Ozturk & Erabdan, 2019). A study conducted by Lee et al. (2006) indicates that SSI-based
teaching helps students make informed decisions. Another study by Simonneaux (2008),
reveals that it helps them develop their critical thinking skills. Along the same lines, Nida
et al. (2020) argue that SSl-based teaching helps students increase competency
development and character formation. Based on the findings reported by Simonneaux
(2008), Nida et al. (2020) and Lee et al. (2006), we can conclude that SSI-based teaching
helps students make informed decisions, develop their problem-solving and critical

thinking skills, and increase their competency development and character formation.
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The literature shows that science teachers face difficulties when teaching SSI in
science classrooms (Nida et al., 2020; Ozturk & Yilmaz-Tuzun, 2017). To begin with,
research findings inform that science teachers find teaching socioscientific issues to be
challenging due to the following factors: unavailability of supporting materials, lack of
students’ competencies and the teacher pedagogical experience, and the challenge in
incorporating student-centered teaching practices (Bosser et al. 2015; Nida et al.,2020;
Ozturk & Erabdan, 2019; Saunders & Rennie, 2013). As noticed by Misco and Tseng
(2017), a clear lack of attention to social studies education exists as well as a clear neglect
of controversial issue instruction within preservice education. Along the same lines,
research reports that science teachers have been resistant to teaching socioscientific issues
(Lazarowitz & Bloch, 2005; Lee & Witz, 2009; Misco & Tseng, 2017). Many reasons
were proposed to explain this phenomenon including the limitations of assessment and
curriculum techniques and the teachers’ lack of support for the merits of SSI discussions
as relevant to specific learning subjects (Aivelo & Uitto, 2019; Gray & Bryce, 2006). In
addition to this, the role of high-stake exams and the seductive hold of textbooks have led
to few opportunities for discussing socioscientific issues in science classrooms (Misco &
Tseng, 2017). Similar research studies have also investigated the challenges that teachers
face when teaching SSI; among them is the interdisciplinary nature of SSI, which puts
high demands on teachers’ knowledge and the challenge in promoting and assessing the
quality of socioscientific argumentation (Christenson et al., 2016; 2017; Simonneaux,

2008).

In response to the above challenges mentioned in the literature, some scholars have

shown interest in exploring teachers’ suggestions on teaching SSI (Alamri, 2017; Ozturk
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& Erabdan, 2019). Some science teachers suggest that teaching SSI should be performed
outside of the classroom and that students should learn SSI with experts as they believe
that learning these issues is only possible by applying them in real life (Ozturk & Erabdan,
2019). Other science teachers proposed that there should be adequate support material and
sufficient in-service education on SSl-based teaching provided to them (Hancock et
al.,2019; Ozturk &Erabdan, 2019). Although science teachers face challenges in teaching
SSI, many of them acknowledge the important role their own perceptions and beliefs play

in helping students negotiate these issues in the classroom (Forbes & Davis, 2007, 2008).

2.6. Science Teachers’ Practices in SSI-based Teaching

The literature on science teachers and SSI has not only focused on teachers’
perceptions but also on their practices in teaching SSI for elementary and high school
levels. Regarding the teachers’ practices on teaching SSI, the teacher knowledge structure
such as pedagogical knowledge has been the research focus for many scholars in the field

(e.g., Bausmith & Barry, 2011; Owens et al., 2019).

To begin with, some research studies suggest that science teachers should be guiding
students in developing habits of mind that employ skepticism when making arguments
about SSI using various forms of media, as they consider this teaching practice to be
crucial to the successful enactment of SSI instruction (e.g. Owens et al., 2019). In fact,
Zeidler et al. (2005) and Owens et al. (2019) agree that learning about and resolving SSI
require analysis and evaluation of a variety of perspectives and resources, so students are
required to question and evaluate the truthfulness of any sources of news they receive
(Zeidler et al., 2005). According to the National Research Council (2000), it is generally

important to employ skepticism when considering the claims that result from any
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scientific issue, therefore doing so is particularly important when considering information
regarding SSI (Owens et al., 2019). Owen’s (2019) study suggests another teaching
practice that serves to enhance students’ ability to engage in the informed negotiation of
argumentative issues about which they must be able to make decisions informed by an
understanding of science and science practice (Owens et al., 2019). This teaching practice
includes fostering a classroom community and increasing learners’ participation in
science practices. In the case of engagement in the negotiation of socioscientific issues,
where the ill-structured nature of problem contexts introduces uncertainty and doubt,
Owens et al. (2019) advise science teachers to help students enhance their understandings
of scientific knowledge as new problem contexts present themselves such as those

represented by SSI.

Another line of research has been exploring ways in which science teachers use mass
media for addressing socioscientific issues (Hobbs & Jensen 2009). Scholars suggest that
using media in science classrooms can “provide more authentic educational experiences
for students when combining the educational objectives of science educators with media
literacy experiences” (Hobbs & Jensen, 2009, p. 8). Studies involving researcher
interventions have showed the following results: (1) teachers make use of newspaper and
television news to highlight socioscientific issues, (2) teachers and students can access
articles that focus on socioscientific issues, and (3) students are capable of analyzing the
scientific concepts presented in media as demonstrated by their ability to identify the
related scientific concepts and intended message of the media (Almqgvist & Ostman,
2006; Kachan et al., 2006; Klosterman et al., 2012). In his study about science teachers’

use of media to explore socioscientific issues, Klosterman (2012) advises teachers to use
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mass media to help students explore SSls. Although many teachers tried to use mass
media for students to explore SSls, Klosterman (2012) has reported that the teachers’ use
of frameworks that align with SSI-based teaching was limited. On the other side,
Pitiporntapin (2015) suggests using social media to promote pre-service science teacher
practices of SSl-based teaching. Pitiporntapin (2015) proposes some social media
strategies for promoting the implementation of SSI-based instructions. These strategies
include: (1) providing empirical examples for their holistic views of SSI-based teaching,
and (2) providing a friendly atmosphere for increasing their reflection in order to reduce
the problems about SSI-based teaching. In conclusion, based on the findings of Owens et
al. (2019), there is a need to help teachers develop a full collection of teaching practices

that contribute to the successful implication of SSI instruction.

As a result of many research studies piloted in the field (e.g. Sadler, 2009;
Klosterman, 2012; Thoman & Jolls, 2004), it can be concluded that the teacher practices
focusing on the analysis and evaluation of media that addresses socioscientific issues are
limited. Therefore, teachers should start engaging students in media literacy practices such
as accessing, analyzing and evaluating media relative to SSI since these practices are

essential for fostering decision making that will lead in developing scientific literacy.

2.7. COVID-19

2.7.1. COVID-19 as a Socioscientific Issue

In articulating their vision for K-12 science education, the Next Generation Science

Standards (NGSS) (NGSS Leads States, 2013) states in their opening statement that
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“never before has our world been so complex and science knowledge so critical to making
sense of it all. When comprehending current events, choosing and using technology, or
making informed decisions about one’s healthcare, science understanding is a key”
(NGSS Leads States, 2013: p.1). In January 2020, WHO reported that Chinese state health
authorities had determined that an outbreak caused by a novel coronavirus, produced a
disease that subsequently became known as COVID-19 (WHO, 2020). By March 2020,
WHO had classified the outbreaks of COVID-19 as a global pandemic (Ellis et al., 2020).

Reiss (2020) discusses that COVID-19 provides students with an opportunity to see
how science, politics, ethics and economics interrelate, and broaden their understanding
on the implications that COVID-19 has on different society levels. First, according to
Mykhalovskiy and French (2020), COVID-19 is a crisis on the public health, so policy
makers have introduced the notion of the “politics of prevention” as an attempt to reduce
the likelihood of future harms. Second, as COVID-19 poses an extraordinary global health
threat, so people need to take the vaccine; therefore, many ethical issues related to
vaccination are raised (Mykhalovskiy & French, 2020). The arising human challenge
studies that evaluate the vaccine safety and efficacy still involve risks on the participants,
so Jamrozik and Selgelid (2020) warn that there is a need for a consultation with scientific
experts and prospective participants in order to determine the extent to which their
residual risks are acceptable and ethical. Third, COVID-19 had its negative huge impacts
on the world economy; for instance, since transport was limited and even restricted among
countries during the COVID outbreak, this has slowed global economic activities (Gupta

et al., 2020). To sum it up, based on Zeidlar and Khan’s (2014) characterization of SSI,
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the complex, multidisciplinary and controversial nature of COVID-19 presents it as a

socioscientific issue (Reiss, 2020; Zeidlar & Khan, 2014).

2.7.2. Teaching about COVID-19

Focusing on COVID-19, teachers can refer to the history of science for helping
students better understand the emerging socioscientific issues and appreciate how science
Is undertaken (Reiss, 2020). As science educators have no other choice but to move
curricula into a new era of contextualized science, students want to have a say in local and
global issues (Zeidlar & Khan, 2014). Research suggests that teachers should help
students understand the global implications of scientific decisions in terms of the
economic, political, socio-logical and ethical impacts, and that they should approach
teaching science in a context that is meaningful to students’ lives and requires students to
consider the ethical implications of their decisions (NGSS, 2013; Zeidlar & Khan, 2014).
At present COVID-19 resources are beginning to be developed; therefore, science
teachers should make use of the history and sociology of science to teach about COVID-

19 and promote for scientific literacy (Reiss, 2020).

Overall, it seemed that the previous studies had looked into the teaching practices and
perceptions of science teachers on teaching SSI, yet they didn’t seek to deeply understand
phenomena underlying these practices and perceptions. Also, many researchers have
conducted studies on different socioscientific issues, but to date, no study has tasked to
investigate how teachers (1) approach COVID-19 teaching and (2) perceive teaching

about COVID-19 as a socioscientific issue.
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CHAPTER THREE
Methodology

The following chapter describes the research method used to investigate the
perceptions and teaching practices of elementary science teachers in Lebanon on teaching
about COVID-19. The chapter sections are research design, participants, instruments,
procedure, data collection and analysis, validity and reliability, and ethical considerations.

This study is guided by the following three research gquestions:

1. What are the perceptions of elementary science teachers in Lebanon towards
teaching about COVID-19?

2. How do elementary science teachers in Lebanon address COVID-19 in their
teaching?

3. To what extent do the perceptions and practices of elementary science teachers in

Lebanon involve using COVID-19 as an SSI?

3.1. Research Design

This study employed a survey design which aimed to investigate the perceptions and
practices of elementary science teachers on teaching about COVID-19 in Lebanon. In
order to elucidate the research questions, a questionnaire and semi-structured interviews
were designed. The study employed a questionnaire that serves for gathering information
from a sample of the target population: elementary science teachers in Lebanon. Follow-
up interviews were carried out with a random sample of twenty teachers from the

participants, for the purpose of gaining a deep insight into the teacher perceptions and
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practices on teaching about COVID-19. Responses derived from the questionnaires were
analyzed using quantitative statistical methods; whereas, interview responses were

analyzed through the use of qualitative thematic analysis.

3.2. Participants
The target population for this research was elementary science teachers in Lebanon.
The major criteria for selecting participants were that (a) they’re elementary teachers, (b)
they teach science, (c) they teach in private schools in Lebanon, (d) they teach in schools
with English being used as the language of instruction of science, and (e) they are
experienced teachers who spent at least three years in teaching science at the elementary
level. The process of recruiting participants followed the snowball sampling method. The
snowball sampling is a purposeful method of sampling and it is recommended when
working with the attendees of educational programs (Ghaljaie et al.,2017). Through the
use of snowball sampling method, 304 elementary science teachers in Lebanon filled the
questionnaire. At first, 100 teachers were reached through personal connections, then
these teachers were asked to share the questionnaire with other teachers they know or they
work with. After receiving the questionnaire responses, the 5 participant responses that
did not meet with the research criteria were eliminated. Therefore, the total number of
elementary science teachers who participated in this study is n= 299.
The research quantitative data was collected over a period of six months starting
from August 2021 and ending in January 2022. The demographic data collected was based
on the following criteria: year of birth, gender, number of years of teaching experience,

number of years of science teaching experience and that of science teaching experience

26



at the elementary level, highest educational degree attained, their major in the Bachelor’s

degree/License, and their district areas.

Table 1 below shows the total number of elementary science teachers who

participated in this study (n=299) out of which n1 = 275 (approximately 92%) are females

and n2 = 24 (approximately 8%) are males. It also shows that participants come from

different age groups and have diverse educational backgrounds. Participants were

recruited from all geographical locations in Lebanon as shown in Table 2.

Table 1. Demographic Characteristics of the Science Teachers.

Aspect Profile n %
Gender Female 275 92%
Male 24 8%
TOTAL 299 100%
Below 25 years old 25 8%
26-30 69 23%
Age 31-35 104 35%
36-40 58 19%
Above 40 years old 43 15%
TOTAL 299 100%
Bachelor Degree /License 180 60%
Master’s Degree 79 271%
Bachelor Degree and Teaching Diploma 31 10.5%
Highest Educational
High school 4 1%
Degree
Vocational and Technical Education 3 1%
Other 2 <1%
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TOTAL 299 100%

Table 2. Distribution of the Science Teachers across Districts in Lebanon.

(n=number of participants)

District N %
South Lebanon 91 30%
Beirut 75 25%
Mount Lebanon 78 26%
Bekaa 29 10%
North Lebanon 26 9%
TOTAL 299 100%

As shown in Table 3 below, the majority of teacher participants (n=106) have 10-15
years of teaching experience. Table 3 displays that the majority of participants (n=95)
have 3-5 years of science teaching experience. As for the science teaching experience at

the elementary level, most teachers (n=108) have 3-5 years of experience.

Table 3. Number of Years of Teaching Experience, Science Teaching Experience, and
that of Science Teaching Experience at the Elementary Level.

N
3-5 years 70

Number of years of
teaching experience  6-9 years 82
10-15 years 106
Above 15 years 41
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3-5 years 95

Number of years of 6-9 years 87
teachl_ng science 10-15 years 03
experience

Above 15 years 24

3-5 years 108
Number of years of 6-9 years 94
science teaching
experience at the 10-15 years 77
elementary level

Above 15 years 20

Of the 299 questionnaire responses, 40 volunteered to participate in the interviews

yet only 20 responded to the interview invitation.

3.3. Research Instruments

3.3.1. Questionnaire

The questionnaire (see Appendix A) was divided into three sections: demographic
information, the Likert-type items, and the teacher contact information for the interview.
The main part of the questionnaire addresses the teachers’ perceptions and practices
toward teaching about COVID-19. The questionnaire was piloted with a randomly
selected group of 9 teachers to guarantee the clarity of the instrument before the study.
These teachers were not part of the main study. After piloting the questionnaire, the
definition, given in the questionnaire, to the socioscientific issues term was simplified.

No other changes were made to the questionnaire.
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In the first section, the respondents were asked to describe their educational
backgrounds, including the teaching qualifications and the science teaching experience.
The second section of the questionnaire comprised 18 five-point Likert-type. The Likert-
type items were adapted from extant instruments which were developed to identify
science teachers’ practices and perceptions on teaching SSI (e.g. Kara, 2012; Lee & Abd-
El-Khalick, 2006; Owens & et al., 2019; Sadler et al., 2006; Tidemand & Nielsen, 2017).
The only modification made to these items was replacing the SSI example with COVID-
19. The content and emphasis of these selected items were related to some major themes
and issues identified in the SSI literature (e.g., Ozturk & Erabdan, 2019; Ozturk, 2017,
Nida et al., 2020; Genel & Topcu, 2016) as relevant to teaching about COVID-19. These
items range on a 5-point scale (5,4,3,2,1) where “1” represents strongly disagree, “2”
disagree, “3” neither agree nor disagree, “4” agree and “5” strongly agree, and “NA”
represents not applicable. Participants choose the degree of agreement corresponding to

each question (Welkenhuysen et al., 2003).

The Likert-type items in the questionnaire address three main areas: (1) the teachers’
perceptions on teaching about COVID-19, (2) their practices in teaching about COVID-
19, and (3) their perceptions and practices on teaching about COVID-19 as a
socioscientific issue. Six out of the eighteen items (items 1, 2, 3, 4, 5 & 6) concern with
the teachers’ perceptions on teaching about COVID-19 (adapted from Lee et al., 2006;
Kara, 2012; Sadler et al., 2006). In this area, teachers were asked to rate their perceptions
on the following: importance of teaching about COVID-19, role of COVID-19 in
enhancing scientific literacy, their readiness for teaching about COVID-19 and their belief

on the readiness of elementary students in learning about COVID-19 (see Appendix A).
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Another group of the Likert-type items (items 7, 8, 9, 10, 11, & 12) address the practices
of elementary science teachers in teaching about COVID-19 (adapted from Ceyhan et al.,
2019; Kara, 2012; Lee et al., 2006; Owens & et al., 2019; Tidemand & Nielsen, 2017).
The purpose of these items is to provide an overall sense of the teachers’ preferred
practices for teaching about COVID-19. For instance, participants were asked to rate on
the Likert-scale (a) their various teaching strategies and (b) the scientific practices they
use in their COVID-19 teaching. Another area of focus in the survey is related to the
teacher class time management during the COVID-19 teaching sessions. The remaining
six items (items 13, 14, 15, 16, 17 & 18) are related to the teachers’ perceptions and
practices on teaching about COVID-19 as a socioscientific issue (adapted from Lee et al.,
2006; Owens & et al., 2019; Tidemand & Nielsen, 2017). Participant teachers were asked
to evaluate on the Likert-scale their practices in (a) making connections between COVID-
19 and socioscientific issues and (b) focusing on teaching about COVID-19 as a
socioscientific issue, compared to teaching science content. Also, this set of items address
the teachers’ use of the following strategies: discussion strategy and the role play strategy

to help students understand the COVID-19 issue from multiple perspectives.

3.3.2. Semi-Structured Interviews

The semi-structured interviews aimed at exploring participant teachers’ perceptions
and practices toward teaching about COVID-19 in more depth and to provide further
insight into the teachers’ views. The interviews were guided by a set of questions (adapted
from Lee et al., 2006). First, interviewees’ views on teaching about COVID-19 was
probed (See Appendix B). Interviewees were asked about their perceptions on the role of

COVID-19 in enhancing scientific literacy (adapted from Sadler et al., 2006). They were
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also asked about their perceptions on the readiness of elementary science teachers for
teaching about COVID-19. Next, participants were invited to share their experiences with
COVID-19 teaching. For instance, interviewees were asked to describe a COVID-19
teaching activity they had given before, the instructional strategies they use in teaching
about COVID-19, and the practices they use for engaging students in the negotiation of
the COVID-19 pandemic. Finally, participants were asked about addressing COVID-19
as an SSI in their classrooms. In this part of the interview, interviewees were requested to
share their experience with SSI teaching. They were also asked to suggest challenges that
hinder the teaching of COVID-19 as a socioscientific issue and come up with solutions

for solving these challenges.

3.4. Procedure

The Institutional Review Board (IRB) at the Lebanese American University
approved the study before data collection. Upon IRB approval, the questionnaire, created
on Google forms, were sent to 304 elementary science teachers in Lebanon; however,
only 299 responses were involved in the study. Then, upon analyzing the responses, the
twenty teachers, who approved on participating in the interview and provided their contact
information, were contacted for the interview. Only two out of 20 interviews were
recorded as per the interviewees approval while the other 18 interviews responses were
written down, and all twenty interviews lasted from 25-30 minutes. All the interviews
were conducted online during January, 2022. The platforms used for conducting the
individual interviews with teachers were Google Meet and Zoom. These platforms were

chosen for they are easy to use and both include the option for recording the meeting. The
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interviews were in English given that all the participants teach in schools where the

language of instruction is English.

3.5. Data Analysis

To analyze the data from the questionnaires, descriptive statistics (calculating the
mode and frequencies) were generated for the Likert-type items using the SPSS software
(version 25). Data were further explored through correlation analysis. Pearson's
correlation coefficient (r) was calculated to examine the relationship between the two

variables of the study: perceptions and practices.

In order to investigate whether there was a difference between the responses of the
teachers who participated in the beginning of the research data collection period to those
who participated in the end of this period, the data collected was divided into sets: Old
and New. The Old data set (n=99) represents the questionnaire responses received during
the first three months of the data collection period that ranges from beginning of August
2021 till end of October 2021.However, the New data set (n=206) represents the responses
received during the second three months of the data collection period that ranges from
beginning of November 2021 till end of January 2022. In order to calculate the difference
in results between old and new data sets, the Chi-Square Test was obtained. The Chi-
Square Test determines whether there is an association between categorical variables (i.e.,
whether the variables are independent or related). The Sig or P-value are compared with
Alpha which is the error rate, where Sig is a probability between 0 and 1, and Alpha (o)

is a constant value equal to 0.05.
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The interviews were analyzed through qualitative thematic analysis, that was
described by Braun and Clarke (2006) as a theoretically flexible method for interpreting
qualitative data. In the first phase, the interview responses were transcribed into written
form in order to conduct a thematic analysis, then the researcher read the transcribed
responses several times in order to inductively explore the codes that were particularly
essential or revealing about the teacher practices and perceptions towards teaching about
COVID-19. After generating codes (Table 4), the researcher clustered them into ideas
(categories) that are related, identified patterns among them, then started coming up with
candidate themes. In the fourth phase, the themes were reviewed by comparing them to
their collated extracts. Fifth, candidate themes were further refined by naming and
defining them in order to give the reader a sense of what the theme is about. The sixth
phase involved the final analysis and write-up of the report that is presented in the results
chapter of this thesis. This analysis provides sufficient evidence of the themes within the
data, particularly vivid examples which capture the essence of the teacher views on the

COVID-19 teaching.

Table 4. Codes Generated from the Qualitative Thematic Analysis.
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Codes Definitions

Imp Teaching about COVID-19 is important.

Role It is the teacher’s role to teach about COVID-19.

Inc SL Teaching about COVID-19 helps in increasing students’ scientific
literacy ( SL).

Prep Prepared to teach about COVID-19.

Lack Lack of resources, pedagogical knowledge, professional training, and

instructional time.

Strat The strategies used for teaching about COVID-19 (e.g. Inquiry-based
learning and Cooperative learning).

Yes | teach about COVID-19.

No | don’t teach about COVID-19.

No arg It means not engaging students in argumentations

SSI Teach It means teaching socioscientific issues.

COVID-19 as SSI It refers to COVID-19 as a socioscientific issue.

In short, for each research question, the researcher analyzed quantitative then qualitative
data from the questionnaires and the interviews respectively. Then, the data was integrated

for triangulation purposes.

3.6. Validity and Reliability
Validity and reliability are two factors which any researcher should be concerned
about while designing a research study (Patton, 2002). First, validity is described as “the

congruence of the researcher’s claims to the reality his or her claims seek to represent”
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(Eisner & Peshkin, 1990: p.97). To increase the validity of the questionnaire, a pilot study
was administered with a group of teachers, then analyzed using the same quantitative data
analysis method used in this research. The questionnaire was pretested in order to
guarantee its comprehensibility among participants, thus ensuring the content validity.
Moreover, Creswell (2007) recommends using the triangulation strategy as a validation
method in order to ensure the internal validity of the study. In this research, a variety of
data sources were used to answer each research question, so the codes that emerged within
one data source were considered with other data sources to support or disprove the validity

of the naturalistic code (Creswell, 2007).

Second, Joppe (2000) defines reliability as “the extent to which results are consistent
over time and an accurate representation of the total population under study ... and if the
results of a study can be reproduced under a similar methodology (p.1)” (cited in
Golafshani, 2003). To provide external reliability for helping other researchers decide
their sample, the participants’ educational backgrounds and teaching experience were
described in detail: they’re elementary science teachers who teach in Lebanon and have
spent at least three years in teaching science at the elementary level. Since the items in
the questionnaire are derived from previous literature studies, this also increases the
reliability of the research. Furthermore, the internal reliability in this study is provided
since the data coming from qualitative sources was presented with the direct quotes of the

participants.

3.7. Ethical Considerations
Every target participant received an introductory letter and a consent form. Those

who agreed to participate in the study, signed the consent form. The consent forms,
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instruments, emails and other documents were approved by the Institutional Review
Board (IRB) of the Lebanese American University (LAU). Confidentiality and anonymity
were ensured as neither the names of participants nor names of schools were mentioned

in the study.
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CHAPTER FOUR
Findings

The purpose of this study was to investigate the perceptions and teaching practices of
elementary science teachers in Lebanon on teaching about COVID-19. The research
questionnaire and the semi structured interviews tried to investigate how those teachers
view and what they do in their science classes with respect to teaching about COVID-109.
Chapter 4 presents the descriptive and inferential statistical analyses of the findings
obtained from the questionnaire and the findings analyzed from the qualitative interviews,
in order to answer each of the three research questions. The chapter ends with an “Overall

Summary”.

The results showed that most teachers responded with “agree” and “strongly agree”
to the questionnaire items (See Figure 1). Discussing more precisely the results, overall,
teachers stated their strong belief in the need for teaching about COVID-19. Most of the
teachers admitted addressing COVID-19 in their science teaching and being aware of the
challenges that hinder their teaching about COVID-19. Lastly, they reported addressing
COVID-19 as a socioscientific issue. It is important to note that none of the participants

chose “Not Applicable” for any of the items in the questionnaire.
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Figure 1. Science Teachers’ Reponses to the 18 Items of the Questionnaire.

4.1. Correlation Between Variables

In order to study the association between the research variables: perceptions and
practices, Pearson's correlation coefficient (r) was calculated. As shown in Table 5, the
results reveal that there was positive and strong correlation between practices and
perceptions (Sig. = 0.000 < a, Pearson correlation= 0.890), also there was positive and
strong correlation between the two variables: perceptions and perceptions and practices
toward teaching about COVID-19 as a socioscientific issue (Sig. = 0.000 < a, Pearson
correlation= 0.863). Finally, the three research variables practices, perceptions and
perceptions and practices toward teaching about COVID-19 as a socioscientific issue were
highly and positively correlated (Sig. = 0.000 < a, Pearson correlation= 0.884) as shown

in Table 5.

39



Table 5. Correlation between perceptions, practices and perceptions and practices
toward teaching about COVID-19 as a socioscientific issue.

Perceptions and practices

Perceptions  Practices toward teaching about

COVID-19as a
socioscientific issue

) Correlation 0.890** 0.863**
Perceptions Sig 1.000 0.000 0.000

. Correlation 0.884**
Practices Sig 1.000 0.000

Perceptions and practices Correlation

toward COVID-19 as a 1.000

socioscientific issue Sig

*. Significant at the 0.05 level, **. Significant at the 0.01 level

4.2. Data Analysis for Research Question 1

4.2.1. Quantitative Data Analysis for Research Question 1

As mentioned in Chapter 3, the first area of the Likert-type items in the questionnaire,
which includes items 1 to 6, addresses the perceptions of science teachers towards
teaching about COVID-19. Table 6 summarizes the decision of participants to the
questionnaire items (1 to 6). The “Agree” response in the table below represents the
responses to “Agree” and “Strongly Agree” combined together. About 86% of the
teachers agreed on the perceptions related items in the questionnaire, therefore, their
awareness of and feelings towards teaching about COVID-19 were reflected in their stated
belief in the need to address this issue. Analysis of responses to the Likert type items

indicated that elementary science teachers believed that COVID-19 should be taught in
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science classrooms. As evident in Table 6, elementary science teachers (approximately
90%) indicated a strong need for introducing COVID-19 into science classes. The
majority of elementary science teachers (approximately 87%) believed that teaching about
COVID-19 contributes to enhancing scientific literacy. Only 82% of the teachers believed
that elementary students are mature enough to understand the COVID-19 pandemic.
Elementary science teachers indicated that they have both the confidence in developing
teaching and learning materials about the COVID-19 topic (approximately 86%) and the
pedagogical knowledge for teaching elementary students about this issue (approximately
83%). Finally, as evident in Table 6, 87% of teachers agreed that addressing the COVID-

19 in science classes doesn’t confuse students about their own values.

Table 6. The percent data of participants’ degree of agreement for the perceptions
related items.

Item Decision %
1 Introducing COVID-19 into science classes is definitely
necessary. Agree 89.30%
5 | have confidence in developing teaching and learning materials
about the COVID-19 topic.
Agree 85.95%
3 | believe teaching about COVID-19 contributes to enhancing
scientific literacy. Agree 86.62%
4 | believe that elementary students are mature enough to
understand the COVID-19 pandemic.
P Agree 83.95%
5 | have the pedagogical knowledge for teaching elementary
students about COVID-19. Agree 83.28%
6 Addressing the COVID-19 in science classes doesn’t confuse

students about their own values. Agree 86.62%

AVERAGE 85.95%

4.2.2. Qualitative Data Analysis for Research Question 1
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After the interviews were transcribed, the responses were analyzed using semantic
thematic analysis (Braun & Clarke, 2006). The thematic analysis of the qualitative data
has produced three general themes. The first theme that emerged from the teachers’

responses during the interviews concerns their perceptions on teaching about COVID-19

(see Appendix C).

Theme 1: Perceptions on teaching about COVID-19

Patterns Codes

Example Statements

Imp

perception of the
importance of
teaching about
COVID-19

Role

perception of the role  Inc SL
of teaching about

COVID-19in

enhancing scientific

literacy

“As this pandemic is not going to be the last one, it is very important
that students learn how to deal with such pandemics. Take H1N1 as
an example” (ST5).
“It is necessary to teach students about COVID-19 for it will help
them to understand about any new virus that they might encounter in
the future” (ST14).

“As students are still living the COVID-19 pandemic, and not all
parents can teach their kids about this pandemic, it is our role as
elementary teachers to teach them about COVID-19” (ST3)

“One of the goals for teaching science is to increase students’
scientific literacy. Teaching students about COVID-19 helps them to
take informed decisions, thus enhancing their scientific literacy”.
(ST2)

“Teaching about COVID-19 will help students better understand the
scientific reasons (rationale) for taking precautions. Once they know
the reasons, they will understand why they should protect
themselves”. (ST6)
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perception of their Prep
readiness to teach
about COVID-19

perception on the Lack
challenges that hinder

them in teaching

about COVID-19

COVID-19
Characteristics

perception of the Lack
need for professional

training to improve

the COVID-19

teaching experience

“Yes, we are prepared since we have lots of resources that are child
friendly and can be used in science classrooms to teach about
COVID-19. From my side, | have both the content and pedagogical
knowledge to teach about.. we can (not using the medical
terminologies) explain the idea, teach some definitions like what is
an infectious disease and how does it spread. In a way we are able
and competent to teach about COVID-19 to students” (ST2).

I have never attended a lecture/workshop related to teaching about
COVID-19. I can do my own research but still | need support from a
medical expert.
Since elementary students might get confused about many issues
related to COVID-19, | cannot handle debates with students (ST9).

“We don’t have teaching materials in our school that could help us
in teaching about COVID-19. We cannot lecture students about this
topic, it should be engaging for them...” (ST12).

“There is not enough resources in the curriculum” (ST4).

“Not finding the effective pedagogy that will make a difference in
correcting students” misconceptions is also challenging” (ST9).
“One challenge is not finding effective strategies to convince
students with knowledge related to

COVID-19”(ST5).

“Teaching about COVID-19 is going to be stressful on me, and on
my many other teachers, as it will bring trauma, it is similar to
teaching about Beirut explosion” (ST16, ST9). (Social-emotional
aspect)

“Environment and culture of the school (mindset of parents) is a
challenge for us’(ST15).

“We do not have answers to students’ questions (that are many) as
this topic is controversial and our students are very curious”
(ST10).

“We do not have accurate information about this virus” (ST14).

“Lack of training” (ST4).

“The government, represented by the ministries of Education and
Health, should step in and help schools to take precautions that will
ensure students’ safety in the first place. Then, they should form
specialized committees and visit schools to give lectures and train
teachers to teach about COVID-19. They should work on having a
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unified resource or reference among all schools in Lebanon”
(ST15)

“The school should provide their teachers with materials and
resources and equip them with some teaching methods that will
make their teaching more interactive. | also suggest that we
substitute the unimportant science lessons in the curriculum with
COVID-19 lessons, then we start developing teaching materials
based on the students’ levels” (ST10).

First, of the 20 responses, 18 in some way or other signaled that it is important to
teach about COVID-19 in science “for it will help students to understand about any new
virus that they might encounter in the future” (ST14, personal interview). The interviewed
teachers perceive that they play a role in teaching about COVID-19, “as students are still
living the COVID-19 pandemic, and not all parents can teach their kids about this
pandemic, it is our role as elementary teachers to teach them about COVID-19” (ST3,
personal interview). Notably, the interviewed teachers generally stressed on the

importance of teaching about COVID-19.

Second, in the interviews, teachers were asked to express the ways in which teaching
about COVID-19 can contribute to enhancing scientific literacy. Some teachers
mentioned in this regard that “teaching about COVID-19 will help students better
understand the scientific reasons (rationale) for taking precautions. Once they know the
reasons, they will understand why they should protect themselves” (ST6, personal
interview). Another teacher stated that “one of the goals for teaching science is to increase
students’ scientific literacy. Teaching students about COVID-19 helps them to take

informed decisions, thus enhancing their scientific literacy” (ST2, personal interview).
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Therefore, the participant teachers voiced their perceptions on the role of teaching about

COVID-19 in increasing scientific literacy.

Third, of the 20 responses, 9 articulated that they are well-prepared to teach about
COVID-19. The interviewed teachers argued that they are ready for COVID-19 teaching
since they have “some resources [..] that are child friendly and can be used in science
classrooms to teach about COVID-19”. From my side, | have both the content and
pedagogical knowledge to teach about it. We can (not using the medical terminologies)
explain the idea, teach some definitions like what is an infectious disease and how does it
spread. In a way we are able and competent to teach about COVID-19 to students” (ST2,

personal interview).

On the other hand, many interviewees argued that elementary science teachers are not
well-prepared to teach about COVID-19 since they don’t have the pedagogical knowledge
needed. Teachers explicitly stated that sometimes they can’t find the effective pedagogy

for teaching a lesson on COVID-19. For example, one teacher argued that ...

“I have never attended a lecture/workshop related to teaching about COVID-19. | can do
my own research but still I need support from a medical expert. Since elementary students
might get confused about many issues related to COVID-19, | cannot handle debates with

students.” (ST9, personal interview)

Forth, in the interviews, the teachers were asked to identify the challenges that hinder
them in teaching about COVID-19. In this regard, all interviewees signaled barriers that
affect their COVID-19 teaching. The first challenge concerns limit in the lack of relevant
resources as teachers argued that they don’t have enough teaching materials in their school
that could help them in teaching about COVID-19 and cannot lecture students about this
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topic (ST12, personal interview). Moreover, the lack of content and pedagogical
knowledge were also identified as challenges. For instance, one teacher articulated, “not
having enough content knowledge is challenging for me as a teacher. Not finding the
effective pedagogy that will make a difference in correcting students’ misconceptions is
also challenging” (ST9, personal interview). In addition to these challenges, the
interviewed teachers perceived the characteristics of the COVID-19 issue as an obstacle
in teaching. For instance, ST1 and ST16 referred to the social-emotional aspect of the
COVID-19 teaching. In ST16 words “teaching about COVID-19 is going to be stressful
on me, and on many other teachers, as it will bring trauma, it is similar to teaching about
Beirut explosion” (ST16, personal interview).

Some interviewees also stressed on the confusion that teaching about COVID-19
brings to students due to its controversial nature. In this regard ST10 said, “we do not
have answers to students’ questions (that are many) as this topic is controversial and our
students are very curious” (ST10, personal interview). Moreover, ST14 added “we do not
have accurate information about this virus, for example, some research says that it can be
transmitted through objects or animals, or if you keep things outside, the virus will be
killed. Also, information related to the side effects and vaccines is still not clear till now.
Therefore, these challenges will prohibit (confuse) elementary students from
understanding all about COVID-19” (ST14, personal interview). Two interviewees
brought up the issue of the school environment and policy and the parents role. In this
regards ST11 commented “my school do not agree that we replace teaching another
science topic with teaching about COVID-19” (ST11, personal interview). Also, ST15

noted “many parents at my school don’t believe in COVID-19 so it was reflected in
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students and affected them especially the six-year-old students. They are more affected
by their parents’ perceptions, so they believe that COVID-19 doesn’t exist” (ST15,
personal interview). Hence, all the teachers discussed their perception on the challenges

that hinder them in teaching about COVID-19.

Fifth, during the interviews, participants showed significant level of awareness for
a need to improve their COVID-19 teaching experience. Teachers made many
recommendations for improving their COVID-19 teaching. For instance, ST15 voiced that
“the government, represented by the ministries of Education and Health, should step in
and help schools to take precautions that will ensure students’ safety in the first place.
Then, they should form specialized committees and visit schools to give lectures and train
teachers to teach about COVID-19. They should work on having a unified resource or
reference among all schools in Lebanon™ (ST15, personal interview). Moreover, ST10
suggested that “the school should provide their teachers with materials and resources and
equip them with some teaching methods that will make their teaching more interactive. |
also suggest that we substitute the unimportant science lessons in the curriculum with
COVID-19 lessons, then we start developing teaching materials based on the students’
levels” (ST10, personal interview). Therefore, the participant teachers voiced their

perceptions on the need of professional training to improve teaching about COVID-109.

As described above, a substantial portion of the teacher responses during the
interviews revolved around their perceptions on (1) the importance of teaching about
COVID-19, (2) the role of teaching about COVID-19 in enhancing scientific literacy, (3)
the readiness to teach about COVID-19, (4) the challenges that hinder teachers in teaching

about COVID-19, and (5) the need of professional training to improve COVID-19
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teaching experience. The thematic analysis of these responses led to extrapolate the first

theme: perceptions on teaching about COVID-19.

4.2.3. Findings for Research Question 1: What are the perceptions of elementary
science teachers in Lebanon towards teaching about COVID-19?

The result of associating old and new data collected for research question 1 showed
that time for collecting the data doesn’t have any effect on items 1, 3 and 5 in the
questionnaire (Figure 2). For the other items 2,4, and 6, the results demonstrate a
significant difference. Upon calculating the Chi-Square values for items 2,4, and 6, their
corresponding P-values were as follows: 0.035,0.047 and 0.038 respectively (See Table
7). Since the P-value for each of these items was less than 5% (p<5%), this indicated that
there is a significant difference between the old and new results for items 2,4, and 6 in the

questionnaire.

100.00%
90.00%

Percentages

7 0,
87.10% 20-30% 88.80% 88.30% 86.80% 26.00% 90.30%
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Items for research question 1

Old New old
Item 1 Item 2 Item 3 Item 4 Item 5 Item 6

Figure 2. The Association Between Old and New Data Received for Items 1 To 6 in the
Questionnaire.
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Table 7 below summarizes the statistics related to the association between old and

new data received on items 2,4 and 6 in the questionnaire. For item 2, 16.10% of the

participants in the old data didn’t specify whether they agree or not if they have confidence

in developing teaching and learning materials about the COVID-19 topic, while 5.30%

didn’t specify in the new collected data (Table 7). Though, 31.20% of the participants in

the old data strongly agreed that they have confidence in developing teaching and learning

materials about the COVID-19 topic, while this percentage was equal to 40.30% for the

participants in the new collected data, Chi-square = 10.349, p<5%.

Table 7. The association between old and new data received for items 2,4 and 6 in the

questionnaire.

Neith hi-
sD D either A SA chi P-value
AnorD square
Items Total
old Count 2 2 15 45 29 93
P 2.209 2.209 16.107 48.409 1.209 100.009
) ercentage 0% 0% 6.10% 8.40% 31.20% 00.00% 10.349 0.035
New Count 5 7 11 100 83 206
Percentage 2.40% 3.40% 5.30% 48.50% 40.30% 100.00%
old Count 3 6 12 48 24 93
P .209 .509 12.909 1.607 25.809 100.009
4 ercentage 3.20% 6.50% 90% 51.60% 5.80% 00.00% 9641 0.047
New Count 6 5 16 93 86 206
Percentage 2.90% 2.40% 7.80% 45.10% 41.70%  100.00%
old Count 5 5 10 38 35 93
6 Percentage 5.40% 5.40% 10.80% 40.90% 37.60%  100.00% 10.160 0.038
New Count 6 7 7 112 74 206
Percentage 2.90% 3.40% 3.40% 54.40% 35.90%  100.00%

As evident in Table 7 above, for item 4, 51.60% of the participants in the old data

agreed that they believe that elementary students are mature enough to understand the

COVID-19 pandemic, while 45.10% agreed in the new collected data. However, 25.80%
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of the participants in the old data strongly agreed, while this percentage was equal to
41.70% for the participants in the new collected data, Chi-square = 9.641, p<5%.

For item 6, 10.80% of the participants in the old data didn’t specify whether they
agree or not if addressing the COVID-19 in science classes doesn’t confuse students about
their own values, while 3.70% didn’t specify in the new collected data (Table 7). Though,
40.90% of the participants in the old data answered agree, while this percentage was equal
to 54.40% for the participants in the new collected data, Chi-square = 10.160, p<5%.

The results of the quantitative data analysis for research question 1 (Table 6) reflected
the participants’ strong belief in the importance of teaching about COVID-19. This
finding is consistent with the results of the qualitative data analysis as 90% of the
participants indicated that it is important to teach about COVID-19, based on their
statements in the interview. The overall opinion of elementary science teachers
(approximately 89.30%) is that introducing COVID-19 into science classes is definitely
necessary as it enhances students’ scientific literacy, which was articulated during the

interviews.

Quantitative analysis also showed that participants’ lowest vote (83%) is for the
perception that elementary science teachers have the pedagogical knowledge for teaching
elementary students about COVID-19, which was also articulated during the interviews,
when interviewees articulated their perception of their readiness to teach about COVID-
19 and the challenges that hinder them in teaching about COVID-109.

In conclusion, the qualitative results confirm that participants have provided
similar articulation regarding their strong perception on the importance of teaching about

COVID-19.
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4.3. Data Analysis for Research Question 2
4.3.1. Quantitative Data Analysis for Research Question 2

With reference to the second area of the Likert-type items in the questionnaire,
Teacher practices in teaching about COVID-19, which includes items 7 to 12, overall the

teachers agreed that they address COVID-19 in their science teaching.

Table 8. The percent data of participants’ degree of agreement for the practices related
items.

ltem Decision %
7 | use COVID-19 as a means (or aid) to motivate

students to learn science content. Agree 82.27%
8 I use various teaching strategies (e.g. role plays and

group activities) when teaching about COVID-19. Agree 85.95%
d | use argumentation and evidence-based thinking as

scientific practices for teaching about COVID-19. Agree 86.29%
10 | can properly manage class time when teaching

about COVID-19. Agree 88.63%
1 | teach about COVID-19 not only in extra-curricular

activity sessions but also during the science sessions. Agree 82 61%
12 I challenge my students to analyze COVID-19 data

from multiple perspectives. Agree 70.00%

AVERAGE  82.63%

Table 8 summarizes the decision of participants to the questionnaire items (7 to 12).
The “Agree” response in the table above represents the responses to “Agree” and
“Strongly Agree” combined together. As evident in Table 8, elementary science teachers
(approximately 82%) indicated that they use COVID-19 as a means (or aid) to motivate
students to learn science content. Around 86% of the participants use various teaching

strategies (e.g. role plays and group activities) and argumentation and evidence-based
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thinking as scientific practices for teaching about COVID-19. However, only 70% of them

challenge their students to analyze COVID-19 data from multiple perspectives. While

88% of the participants can properly manage class time when teaching about COVID-19,

82% of them teach about COVID-19 not only in extra-curricular activity sessions but also

during the science sessions.

4.3.2. Qualitative Data Analysis for Research Question 2

The teachers’ responses to the interview protocol were coded. Then patterns were

derived from these codes. Accordingly, a new theme has emerged from the corresponding

patterns. The second theme that emerged from the teachers’ talk-in-interaction concerns

their interpretation of COVID-19 teaching (See Appendix D).

Theme 2: Interpretation of COVID-19 Teaching

Patterns Codes
Reasons behind not Lack
teaching about COVID-

19
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Example Statements

“We have no time to teach students
about COVID-19. We only teach them
how to take pre-cautions” (ST14).

(lack of instructional time)

“ don’t teach about COVID-19,
unfortunately, because it is not in the
science curriculum that we should
cover. Sometimes, we give it as an
example when we teach about the
scientific method” (ST13).

(lack  of  relevant instructional
materials)



Describing a COVID-19 Class

teaching session discussions-
group work
Use of instructional Strt

strategies when teaching
about COVID-19

Use of argumentation No arg
when teaching about
COVID-19

“Students were asked at first about it
(whole class discussion at the beginning
of the science session). Then | showed
students a video about COVID-19, and
made a discussion with them about the
severity of the disease. Then continued
answering students related questions.
Then we tackled their misconceptions”
(ST2)

“We let students watch videos, (for
example videos about how the virus is
transmitted), then we have class
discussions. After that students work in
groups on answering questions related
to the lesson...If there is an update
about COVID-19, we also explain it to
students. We also address the vaccine
issue” (ST15),

“l use inquiry-based approach. It starts
with questions, then reaching a
conclusion” (ST2).

“We do a lot of hands-on activities when
it comes to teaching about COVID-19.
Students are always encouraged to work
in groups and solve the lesson
questions” (ST16)

“Not argumentation in a direct way,
because in third grade we haven’t
started with argumentation. Sometimes
in the middle of a discussion, a student
starts with an argument (based on what
he heard), so we do fall into a discussion

about it but in a very informal way”
(ST2).

“One of the controversial issues about
COVID-19 is whether or not to take the
vaccine, but students were not engaged
in argumentations. This is because we
were afraid that parents won’t accept
this and would interpret that we have a
benefit behind tackling this issue”
(ST19)
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First, during the interviews, teachers were asked to specify whether they teach or
do not teach about COVID-19. Of the 20 responses, 15 stated that they do not teach about
COVID-19. These 15 teachers generally held that one cannot teach about COVID-19
because of lack of time and lack of relevant instructional materials in the curriculum.
Statements similar to the following appeared regularly: “We have no time to teach
students about COVID-19. We only teach them how to take pre-cautions” (ST14, personal
interview). “I don’t teach about COVID-19, unfortunately, because it is not in the science
curriculum that we should cover. Sometimes, we give it as an example when we teach
about the scientific method” (ST13, personal interview). Generally, the teachers provided

their main reasons for not teaching about COVID-19.

Second, the teachers who are currently teaching about COVID-19 were asked in
the interviews to describe a COVID-19 teaching session or activity. Therefore, these
interviewed teachers explained how they usually proceed with COVID-19 teaching
lessons during their science classes. In this regard ST2 said, “Since the school has already
added some posters related to COVID-19 and made some adjustments to keep it a safe
environment, students were asked at first about it (whole class discussion at the beginning
of the science session). Then | showed students a video about COVID-19, and made a
discussion with them about the severity of the disease. Then continued answering students
related questions. Then we tackled their misconceptions” (ST2, personal interview).
Another interviewee stated, “As homeroom teachers, it is our duty to tackle this topic at
least twice a week. We let students watch videos, (for example videos about how the virus
is transmitted), then we have class discussions

After that students work in groups on answering questions related to the lesson...If there
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Is an update about COVID-19, we also explain it to students. We also address the vaccine
issue”. ST15 added “We kept on repeating the same precautions on daily basis. We also
introduced that it is a virus. We introduced the concept “mutation” that students need to
know but it was very basic (for grade 1). We explained how the virus is transmitted, so
we have to convince them why we shouldn’t borrow items from each other, from a
scientific perspective” (ST15, personal interview). Thus, the teachers’ responses for
having class discussions then group work activities describe their regular COVID-19

teaching session.

Third, participants who are currently teaching about COVID-19 expressed that
they adopt the inquiry-based approach and the cooperative learning strategy in their
COVID-19 teaching. For example, one of the teachers who said that she uses inquiry-
based approach; she would start with questions, then engage students in investigations in
order to reach conclusions (ST2, personal interview). Another teacher who uses the
cooperative learning strategy articulated that, “We do a lot of hands-on activities when it
comes to teaching about COVID-19. Students are always encouraged to work in groups
and solve the lesson questions” (ST16, personal interview). Notably, teachers’ responses

in this regard revolved around their use of instructional strategies in the COVID-19

teaching.

Forth, it was interpreted from the participants’ responses in the interviews that
teachers generally avoid getting into arguments with students about the COVID-19 issue.
The 5 interviewed teachers who teach about COVID-19 stated that they don’t engage
students in any argumentative task. One of the interviewed teachers said, “Not

argumentation in a direct way, because in third grade we haven’t started with
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argumentation. Sometimes in the middle of a discussion, a student starts with an argument
(based on what he heard), so we do fall into a discussion about it but in a very informal
way” (ST2, personal interview). Another interviewee stated, “One of the controversial
issues about COVID-19 is whether or not to take the vaccine, but students were not
engaged in argumentations. This is because we were afraid that parents won’t accept this
and would interpret that we have a benefit behind tackling this issue. We informed them
about the importance of taking the vaccine but we didn’t try to convince students with
taking the vaccine (school’s policy)” (ST19, personal interview). In general, the teachers’

responses indicated the absence in the use of argumentation in their COVID-19 teaching.

Notably, in the teachers’ descriptions of COVID-19, there was a little attention given
to the use of argumentation. Instead there was a clear focus on using a variety of
instructional strategies. The thematic analysis of these responses led to extrapolate the

second theme: Interpretation of COVID-19 Teaching.

4.3.3. Findings for Research Question 2: How do elementary science teachers in
Lebanon address COVID-19 in their teaching?

As for the association between old and new data collected, the results for research
question 2 indicated that the time for collecting the data doesn’t have any effect on items
8, 9 and 10 in the questionnaire (Figure 3). However, for the other items 7, 11, and 12, the
results demonstrated a significant difference. Upon calculating the Chi-Square values for
items 7, 11, and 12, their corresponding P-values were as follows: 0.014,0.002 and 0.006
respectively (See Table 9). Since the P-value for each of these items was less than 5%
(p<5%), this indicated that there is a significant difference between the old and new results

for items 7, 11, and 12 in the questionnaire.
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Figure 3. The association between old and new data received for items 7 to 12 in the
questionnaire.

Table 9 below summarizes the statistics related to the association between old and
new data received on items 7, 11 and 12 in the questionnaire. For item 7, 17.20% of the
participants in the old data didn’t specify whether they agree or not if they use COVID-
19 as a means (or aid) to motivate students to learn science content, while 6.80% didn’t
specify in the new collected data. Though, 40.90% of the participants in the old data
agreed that they use COVID-19 as a means (or aid) to motivate students to learn science
content, while this percentage was equal to 51.00% for the participants in the new

collected data, Chi-square = 12.439, p<5% (Table 9).
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Table 9. The association between old and new data received for items 7,11 and 12 in the
questionnaire.

Neither Chi-

Items 5D D A norD A SA Total square Pvalue
old Count 5 6 16 38 28 93
7 Percentage 5.40% 6.50% 17.20% 40.90% 30.10%  100.00% 12.439 0.014
N Count 4 8 14 105 75 206
®W  percentage  1.90%  3.90%  6.80%  51.00% 36.40%  100.00%
old Count 7 4 16 44 22 93
11 Percentage  7.50% 4.30% 17.20% 47.30%  23.70%  100.00% 17262 0.002
New Count 4 8 13 103 78 206
Percentage  1.90% 3.90% 6.30% 50.00% 37.90% 100.00%
old Count 5 6 19 46 17 93
12 Percentage  5.40% 6.50% 20.40%  49.50% 18.30% 100.00% 14.356 0.006
New Count 6 6 19 107 68 206

Percentage  2.90% 2.90% 9.20% 51.90% 33.00% 100.00%

For item 11, 17.20% of the participants (Table 9) in the old data didn’t specify
whether they agree or not if they teach about COVID-19 not only in extra-curricular
activity sessions but also during the science sessions, while 6.30% didn’t specify in the
new collected data. However, 23.70% of the participants in the old data strongly agreed,
while this percentage was equal to 37.90% for the participants in the new collected data,
Chi-square = 17.262, p<1%.

For item 12, 20.40% of the participants in the old data didn’t specify whether they
agree or not if they challenge their students to analyze COVID-19 data from multiple
perspectives, while 9.20% didn’t specify in the new collected data (Table 9). Though,
18.30% of the participants in the old data answered strongly agree, while this percentage
was equal to 33.00% for the participants in the new collected data, Chi-square = 14.356,
p<1%.

The quantitative data analysis for research question 2 (Table 8) revealed that

teachers address COVID-19 in their science teaching with an average of 82.63% of the
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participants (n=247). However, the results from the qualitative data analysis was slightly
different. It was inferred from the teacher interview responses that 75% of the

interviewees do not teach about COVID-19 while only 25% of them teach about it.

The quantitative data analysis for research question 2 (Table 8) also showed that
around 86% of the participants use various teaching strategies when teaching about
COVID-19. This result was articulated in the responses of the teachers who currently
teach about COVID-19 as they use various instructional strategies such as the inquiry and
cooperative learning strategy. Another finding from the quantitative data analysis
indicated that the least practice that participants use is challenging students to analyze
COVID-19 data from multiple perspectives (Table 8) which was articulated in the
interview responses, when interviewees expressed that they do not use argumentation

scientific practices in their COVID-19 teaching.

In summary, qualitative results confirm that participants provided similar
articulation in regard of their COVID-19 teaching practices. However, sample size in
general and unequal sample size per group in particular, should be taken into

consideration during data discussion.

4.4. Data Analysis for Research Question 3

4.4.1. Quantitative Data Analysis for Research Question 3
With reference to the third area of the Likert-type items in the questionnaire, the

perceptions and practices of elementary science teachers in Lebanon involve using
COVID-19 as an SSI, which includes items 13 to 18, overall the teachers agreed on

addressing COVID-19 as a socioscientific issue.
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Table 10. The percent data of participants’ degree of agreement for the practices
related items.

Item

Decision

%

13

In my science teaching, | give equal attention to
teaching socioscience issues, such as the COVID-19
pandemic, as well as to teaching science content.

Agree

85.28%

14

Activities related to COVID-19 provide students
with opportunities to voice their opinions, and
improve their judgments regarding this
socioscientific issue.

Agree

88.29%

15

Socioscientific issues, such as COVID-19, expose
students to ‘‘positive and negative’’ aspects of
science and technology, thus, allowing them to
develop deeper and unbiased understandings of
science and technology.

Agree

87.29%

16

I make ongoing connections to socioscientific issues
when teaching about COVID-19.

Agree

81.94%

17

Due to the ill-structured and dynamic nature of
socioscientific issues, | urge students to employ
skepticism when considering sources of information
concerning the COVID-19.

Agree

82.27%

18

Through teaching about COVID-19, | help students
to improve their ability to communicate criticism of
others’ positions regarding this socioscientific issue.

Agree

AVERAGE

81.61%

84.45%

18). The “Agree” response in the table above represents their responses to “Agree” and
“Strongly Agree” combined together. As evident in Table 10, elementary science teachers
(approximately 85%) indicated that they give, in their science teaching, equal attention to
teaching socioscience issues, such as the COVID-19 pandemic, as well as to teaching
science content. Around 88% of the participants agreed that socioscientific issues, such
as COVID-19, expose students to ‘‘positive and negative’’ aspects of science and
technology thus, allowing them to develop deeper and unbiased understandings of science

and technology, and also agreed that activities related to COVID-19 provide students with
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opportunities to voice their opinions, and improve their judgments regarding this
socioscientific issue. About 82% of the participants stated that they (1) make ongoing
connections to socioscientific issues when teaching about COVID-19, (2) urge students
to employ skepticism when considering sources of information concerning the COVID-
19 due to the ill-structured and dynamic nature of socioscientific issues, and (3) help
students to improve their ability to communicate criticism of others’ positions regarding

this socioscientific issue, through teaching about COVID-19.

4.4.2. Qualitative Data Analysis for Research Question 3
The findings of the third research question were also analyzed using semantic

thematic analysis (Braun & Clarke, 2006). The third theme that emerged from the
teachers’ responses is: Addressing COVID-19 as a Socioscientific Issue (See Appendix

E).

Theme 3: Addressing COVID-19 as a Socioscientific Issue
Patterns Codes Example Statements

Teaching socioscientific Yes We teach SSI such as

issues pollution, global warming,
food technology,
sustainability, food pollution,
food preservation, ozone, and
plastic waste (ST1, ST2, ST4,
ST5, ST6, ST7, ST8, ST10,
ST15, ST17, ST18)

No “We do not teach any
socioscientific issues,
students learn about it in
other subjects such as
geography or sociology”
(ST3, ST9, ST11, ST12,
ST13, ST14, ST16, ST19,
ST20).

Addressing COVID-19as COVID-19 as SSI “Since COVID-19 topic is
a socioscientific issue. controversial in nature, this
adds a challenge on the
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teacher” (ST11, personal
interview).

“First we need to do some
research. Students ask many
challenging questions, so we
have to be ready. COVID-19
is a controversial topic yet we
can simplify the material for
students and give them simple
COVID-19 lessons” (ST13,
personal interview)

First, when asked to identify socioscientific issues, teachers typically explained
that socioscientific issues are informed by science, controversial and have different
dimensions though they didn’t recognize the term “socioscientific issues”. Of the 20
responses, 11 stated that they teach socioscientific issues. During the interviews, the
teachers referred to socioscientific issues such as pollution (f=6), global warming (f=3),
food technology (f=3), sustainability (f=2), food pollution (f=1), food preservation (f=1),
ozone (f=1), and plastic waste (f=1). However, of the 20 responses, 11 indicated that they
do not teach socioscientific issues. In this regard, one of the teachers argued, “We do not
teach any socioscientific issues, students learn about it in other subjects such as
geography-sociology” (ST11, personal interview). Thus, a good portion of the teacher

responses revolved around teaching socioscientific issues.

Second, there were instances in which there were traces of characterization of
COVID-19 as a socioscientific issue. In these characterizations, there was a strong focus
by the teachers on the controversial and multidimensional aspects of COVID-19. Herein,
| present some of interviewees’ verbalizations: “Since COVID-19 topic is controversial

in nature, this adds a challenge on the teacher” (ST11, personal interview). Given
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that teachers are aware of the nature of COVID-19 as a socioscientific issue, they use their
experience in teaching socioscientific issues to address COVID-19 in their science
classes. Statements similar to the following appeared regularly: “first we need to do some
research. Students ask many challenging questions, so we have to be ready. COVID-19 is
a controversial topic yet we can simplify the material for students and give them simple
COVID-19 lessons” (ST13, personal interview). Another teacher added, “As this
pandemic is not going to be the last one, it is very important that students learn how to
deal with such pandemics. Take HINI1 as an example” (ST5, personal interview).
Generally, teachers learned how to handle the dilemma that the COVID-19 socioscientific
issue causes in class. In this regard one teacher argued, “On the pedagogical level we
teach students based on the principle that all knowledge in science is open to change”
(ST10, personal interview). It is evident from the teacher responses that they effectively

address COVID as a socioscientific issue.

Overall, teachers showed that they are aware of socioscientific issues in science. It
was evident from their responses that they teach socioscientific issues. Also it was notable
that they use effective methods to address COVID-19 as a socioscientific issue. Based on
these responses the third theme was driven: Addressing COVID-19 as a Socioscientific

Issue.

4.4.3. Findings for Research Question 3: To what extent do the perceptions and
practices of elementary science teachers in Lebanon involve using
COVID-19 as an SSI?

The results for the association between old and new data collected for research

question 3 revealed that the time for collecting the data doesn’t have any effect on items

13, 14 and 15. However, for the other items 16, 17 and 18, the results showed a significant
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difference in the questionnaire (Figure 4). Upon calculating the Chi-Square values for
items 16, 17 and 18, their corresponding P-values were as follows: 0.001,0.004 and 0
respectively (See Table 11). Since the P-value for each of these items was less than 5%
(p<5%), this indicated that there is a significant difference between the old and new results

for items 16, 17 and 18 in the questionnaire.
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Figure 4. The association between old and new data received for items 13 to 18 in the
questionnaire.

Table 11 below summarizes the statistics related to the association between old and
new data received on items 16, 17 and 18 in the questionnaire. For item 16, 21.50% of the
participants in the old data didn’t specify whether they agree or not if they make ongoing
connections to socio scientific issues when teaching about COVID-19, while 7.30% didn’t
specify in the new collected data. Though, 18.30% of the participants in the old data
strongly agreed that they make ongoing connections to socio scientific issues when
teaching about COVID-19, while this percentage was equal to 34.50% for the participants

in the new collected data, Chi-square = 18.187, p<1%.
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Table 11. The association between old and new data received for items 16,17 and 18 in
the questionnaire.

Neither

Chi-

SD D A SA P-value
AnorD square
ltems Total
old Count 4 3 20 49 17 93
4.30% 3.20% 21.50% 52.70% 18.30% 100.00%
16 Percentage (! (! () () o () 18.187 0.001
New Count 4 8 15 108 71 206
Percentage  1.90% 3.90% 7.30% 52.40% 34.50% 100.00%
old Count 4 7 17 45 20 93
4.309 7.509 18.309 48.409 21.509 100.009
17 Percentage 30% 50% 8.30% 8.40% 50% 00.00% 15.164 0.004
New Count 5 5 15 116 65 206
Percentage  2.40% 2.40% 7.30% 56.30% 31.60% 100.00%
old Count 3 5 23 35 27 93
18 Percentage 3.20% 5.40% 24.70% 37.60% 29.00% 100.00% 23.617 0.000
New Count 5 6 13 114 68 206
Percentage 2.40% 2.90% 6.30% 55.30% 33.00% 100.00%

For item 17, 18.30% of the participants in the old data didn’t specify whether they

agree or not if they urge students to employ skepticism when considering sources of

information concerning the COVID-19 due to the ill-structured and dynamic nature of

socio scientific issues, while 7.30% didn’t specify in the new collected data. However,

48.40% of the participants in the old data answered agree and 21.50% answered strongly

agree, while these percentages were equal to 56.30% and 31.60% respectively for the

participants in the new collected data, Chi-square = 15.164, p<1%.

For item 18, 24.70% of the participants in the old data didn’t specify whether they

agree or not if they help students to improve their ability to communicate criticism of

others’ positions regarding this socio scientific issue through teaching about COVID-19,

while 6.30% didn’t specify in the new collected data. Though, 37.60% of the participants
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in the old data answered agree, while this percentage was equal to 55.30% for the

participants in the new collected data, Chi-square = 23.617, p<1%.

The quantitative data analysis for research question 3 (Table 10) indicated that overall
the teachers address COVID-19 as a socioscientific issue with an average of 84.45% of
the participants. The overall opinion of elementary science teachers (approximately 88%)
is that activities related to COVID-19 provide students with opportunities to voice their
opinions, and improve their judgments regarding this socioscientific issue (Table 10),
which could be interpreted that they address COVID-19 similar to how they address other
socioscientific issues. This interpretation was deducted from the interviewee responses,
during the interviews, as they were frequently referring to other socioscientific issues to

explain their current practices in teaching about COVID-19.

The analysis of the quantitative data obtained from the questionnaire indicated that
82% of elementary science teachers (Table 10) make ongoing connections to
socioscientific issues when teaching about COVID-19, which could be inferred that they
have awareness about the characteristics of the COVID-19 socioscientific issue. Along
the same lines, the articulations of the interviewees showed that they’re aware of the
characteristics of the COVID-19 socioscientific issue which was expressed during the
interviews, when interviewees described the nature of COVID-19 as controversial and

multidimensional.

In conclusion, the above mentioned findings from the quantitative data were
confirmed with the qualitative data analysis as participants articulated that they address

COVID-19 as a socioscientific issue.
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4.5. Overall Summary

The previous sections include descriptive statistics analyzed from the questionnaire
responses as well as direct quotes extracted from the interview answers. First, based on
the above findings from quantitative data analysis, it was observed that teachers strongly
believe in the importance of teaching about COVID-19 and in its importance in enhancing
scientific literacy. It was also found that elementary science teachers have the pedagogical
knowledge for teaching elementary students about COVID-19. Thematic analysis allowed
the emergence of the first key construct: perceptions on teaching about COVID-19, and

the results obtained from this analysis were aligned with the quantitative data findings.

Second, regarding the teachers’ practices in teaching about COVID-19, the
quantitative data analysis revealed that participant teachers address COVID-19 in their
science classes. It was also found that teachers use various teaching strategies when
teaching about COVID-19, yet they do not engage students in argumentation. The second
theme, interpretation of COVID-19 teaching, that emerged from the qualitative data
analysis revealed different results. Upon data triangulation, it was interpreted that most

teachers do not teach about COVID-19 in their science classes.

Third, the quantitative data analysis also revealed that teachers make ongoing
connections to socioscientific issues when teaching about COVID-19, and that they’re
aware of the characteristics of COVID-19 as a socioscientific issue. The last theme,
addressing COVID-19 as a socioscientific issue, that emerged from the qualitative data
analysis confirmed the same results. Hence, it was concluded that teachers effectively

address COVID-19 as a socioscientific issue. Therefore, the three research questions were
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answered after cross-verifying the results obtained through quantitative and qualitative

data analysis.
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CHAPTER FIVE

Discussion and Conclusions

This chapter discusses the results of the study in conformity with the three research
questions and their connections to the literature. The following headings guide this
chapter: “Overview of the Study”, “Discussion”, “Conclusions”, “Limitations and

Directions for Future Research”, and “Recommendations”.

5.1.Overview of the Study

This study aimed to answer the following research questions:

a. What are the perceptions of elementary science teachers in Lebanon towards
teaching about COVID-19?

b. How do elementary science teachers in Lebanon address COVID-19 in their
teaching?

c. To what extent do the perceptions and practices of elementary science teachers in

Lebanon involve using COVID-19 as an SSI?

5.2.Discussion

5.2.1. Research question 1: What are the perceptions of elementary science
teachers in Lebanon towards teaching about COVID-19?

The first finding indicated that 90% of the teacher participants perceived a need to
teach about COVID-19 in science classes (Table 6). Based on the results, teacher
participants (approximately 87%) believed that teaching about COVID-19 contributes to

enhancing scientific literacy. These results are in line with several studies reported in the
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literature (Lee et al., 2006; Sadler et al., 2006; Forbes et al. 2007, 2008; Simonneaux,
2008; Chung, Yoo, Kim, Lee, and Zeidler, 2016; Nida et al. 2020) and highlight the need
for more attempts or strategies to improve teaching of socioscientific issues. Hence, in
this research triangulation was important to verify the first finding of the descriptive
analysis. The analysis of the interviews was in line with the quantitative analysis which
showed that the interviewees demonstrated a strong belief in (1) the importance of
teaching about COVID-19 in science classes, and (2) the importance of professional
training in the COVID-19 teaching context. This could be achieved through equipping
schools, specifically science teachers, with teaching materials and resources on teaching
about COVID-19. Therefore, this finding implies that there should be adequate support
material and sufficient in-service education on SSl-based teaching provided to science
teachers as found in Hancock et al (2019) and Ozturk and Erabdan’s (2019) studies.
Moreover, this finding was in line with a study conducted by Lee et al. (2006) whose
research results also reflect the important need for professional development especially in
the context of the associated controversial, social and personal issues. Along the same
lines, Kara (2012) suggested that teachers’ professional development in relation to SSI
should be thought of as an integral part of their general professional development. Also,
this study finding is consistent with the study of Ozturk and Erabdan (2019) that suggested
renewing the science curriculum and giving teachers service trainings and seminars about

the adopted learning approaches.

The second finding indicated that the perception that elementary science teachers
have the pedagogical knowledge for teaching elementary students about COVID-19 was

the least selected item (approximately 83%) in the questionnaire (Table 6). In this regard,
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triangulation with semi-structured interview was critical to confirm that most teachers do
not find themselves ready to teach about COVID-19. This finding is consistent with other
research findings in the field (e.g. Kara, 2012; Saunders & Rennie, 2013; Bosser et al.,
2015; Ozturk & Erabdan, 2019; Nida et al., 2020) and reveal that the lack of pedagogical
knowledge is one of the challenges that hinder science teachers in teaching about COVID-
19. According to Nida et al. (2020), the main barriers in SSI-based teaching concern limits
in a lack of teachers’ knowledge and expertise. Moreover, this finding also comes in line
with Ozturk and Erabdan (2019), who pointed out that science teachers do not have

sufficient knowledge about the methods and techniques with which they would teach SSI.

The third finding indicated that participants (approximately 84%) believe that
elementary students are mature enough to understand the COVID-19 pandemic. This
finding contradicts findings of a study conducted by Ozturk and Erabdan (2019) in the
Turkish context, who showed that age of elementary and secondary students is too small
to understand such controversial issues and to have the skills to discuss them. A possible
explanation for this could be due to the fact that the participant science teachers were not
aware of SSI and they didn’t have experience in teaching SSI. Also, these teachers believe
that teaching SSI will put students in dilemma. Along the same lines, in the study of Nida
et al. (2020), more than half of the science teachers were not aware of SSI and these
teachers argued that learners lack competencies and abilities to learn socioscientific
issues. This could explain why teacher participants in Ozturk and Erabdan (2019) study

believe that their students are not mature enough to understand any SSI.

The results obtained regarding the first research question contribute to the existing

literature in a number of ways. The first contribution is through the use of a mixed
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methods approach, which according to Almeida (2018) helps in overcoming the
limitations of each of the quantitative and qualitative methodologies, when conducted
alone. Second, as mentioned in Chapter 1, there are few studies related to the perceptions
of science teachers towards teaching about SSI, which have relied on quantitative analysis
to measure the perspective of science teachers (e.g. Kara, 2012; Lee et al., 2006). Hence
the findings of the present study contribute to the research gap. Third, these results
contribute to developing evidence-based recommendations for empowering teachers to

act on their stated beliefs and to address SSI meaningfully in their classrooms.

5.2.2. Research question 2: How do elementary science teachers in Lebanon
address COVID-19 in their teaching?

The first finding based on descriptive analysis of the quantitative data obtained from
the questionnaire indicated that 82.63% of the teacher participants address COVID-19 in
their science teaching (Table 8). While this result suggests that participants teach about
COVID-19, the triangulation with semi-structured interviews yielded different results.
Based on the qualitative analysis obtained from the interviews, only 25% of the
interviewed teachers teach about COVID-19 in their science classes. The difference in
results between quantitative and qualitative data is due to the fact that teachers hold
misconceptions regarding the concept of addressing COVID-19 in their science teaching.
Interviewed teachers articulated that they address COVID-19 through explaining to
students how to take preventive measures and protect themselves from getting infected by
COVID-19. In this regard, teachers stated their main reasons for not teaching about
COVID-19 which are the lack of instructional time and the unavailability of relevant

material in the science curriculum. These results are consistent with the findings of many
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research studies in the literature (e.g. Lee et al., 2006; Ozturk & Erabdan, 2019; Nida et
al.,2020). Based on the findings of Ozturk and Erabdan’s (2019) study in the Turkish
context, teachers feel themselves inadequate regarding SSI education because there is no
relevant supporting material in their curriculum. Along the same lines, Nida et al. (2020)
study results revealed that the content in the Indonesian’s official curriculum doesn’t

support the implementation of SSI based instruction.

The second finding based on descriptive analysis of the quantitative data
obtained from the questionnaire indicated that 86% of the participants use various
teaching strategies in their COVID-19 teaching (Table 8). The triangulation with the
qualitative data findings confirmed that teachers who teach about COVID-19 use
various instructional strategies such as the inquiry and cooperative learning strategy.
This study finding can be related to the findings of Ozturk and Erabdan (2019). In their
research study, Ozturk and Erabdan (2019) found out that teachers vary their teaching
methods and techniques in SSI based instruction which include discussions, debates
and case study methods. It can be interpreted from both studies that teachers rely on
student-centered approach for teaching SSI. Moreover, this finding can be related to
and elaborate on the finding of Day and Bryce (2011) which suggests that if science
teachers are to incorporate more debate in their teaching and are to develop approaches
useful for the discussion of controversial socio-scientific issues in particular, this will
require them to change their lesson delivery to include approaches which foster

inquiry.

The third finding based on descriptive analysis of the quantitative data obtained

from the questionnaire indicated that 86% of the participants use argumentation and
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evidence-based thinking as scientific practices for teaching about COVID-19 (Table
8). The triangulation with semi-structured interviews revealed that participant teachers
do not engage students in any argumentative task. It was interpreted from the teachers’
responses in the interviews that they engage students in discussions and debates but
they don’t have students construct arguments in the context of learning about COVID-
19. In fact, teachers avoid getting into arguments with students regarding any COVID-
19 related issue. The present research finding is similar to the finding of Ozturk and
Erabdan (2019) that investigated how teachers teach SSI and found out that there was
no evidence observed on engaging students in argumentation. Along the same lines,
Tidemand & Nielsen (2017) presented in their study that students who are engaged in
learning biological socioscientific issues present their opinions without argumentation
or evidence but based on personal emotions or experiences. According to the teachers,
the majority of students do not possess enough content knowledge to properly engage
in discussions and argumentation about socioscientific issues (Tidemand & Nielsen,

2017).

Although the teachers perceived COVID-19 teaching positively and saw its
potential in enhancing students’ scientific literacy, the participants did not exhibit high
levels of implementation of COVID-19 teaching in their science
classrooms. Regardless, few teachers had implemented COVID-19 teaching to
varying degrees in their classrooms. Therefore, our findings resonate well with trends
in the literature and add a crucial layer to previous research in the field (Tidemand &
Nielsen, 2017; Ozturk & Erabdan, 2019; Nida et al.,2020). It also contributes to the

existing literature by informing how teachers start teaching a new socioscientific issue
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in the field (COVID-19). These results call for more qualitative studies to be conducted

in order to further investigate the teachers’ implementation of SSI based instruction.

5.2.3. Research question 3: To what extent do the perceptions and practices of
elementary science teachers in Lebanon involve using COVID-19 as an SSI?

The first finding based on descriptive analysis of the quantitative data obtained from
the questionnaire indicated that 82% of the teachers make ongoing connections to
socioscientific issues when teaching about COVID-19 (Table 10). In this regard,
triangulation with semi-structured interviews was critical to confirm that most teachers
teach different socioscientific issues in their science classes. Also, the qualitative data
obtained from the interview responses indicated that teachers are aware of the
characteristics of socioscientific issues but not aware of the concept socioscientific issues
(SS1). The present research finding is similar in one way to the finding of Ozturk and
Erabdan (2019) which determined that most of the science teachers did not know about
SSI and did not hear of this concept before. Although teachers in Ozturk and Erabdan’s
study (2019) identified SSI as social issues only, science teachers in the present study
recognized SSI as issues that are controversial and multidimensional. Also, this finding is
consistent with the finding of Nida et al. (2020) which revealed that half of the teachers
in the research sample were familiar with SSl-based learning, yet they teach SSlIs to

varying degrees in their classrooms.

The second finding based on descriptive analysis of the quantitative data obtained
from the questionnaire indicated that 85% of the teachers give equal attention to teaching
socioscience issues, such as the COVID-19 pandemic, as well as to teaching science

content (Table 10). In this regard, triangulation with semi-structured interviews was
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critical to confirm that teachers address COVID-19 as a socioscientific issue. The
qualitative data analysis revealed that not only teachers are aware of the characteristics of

COVID-19 as a socioscientific issue but also they address it using effective methods.

5.3.Limitations and Directions for Future Research

At the completion of this research, some limitations of the study could be
identified. The explorative nature of the study does not permit us to generalize our
findings beyond the particular context (Lebanese elementary science teachers). Hence,
future studies need to be conducted which broaden the scope and encompass schools from

different countries and that random sampling strategies.

This study didn’t include public schools and didn’t take a representative sample of
teachers in Lebanon. Therefore, future research needs to take into consideration having a
representative sample. Also, this study didn’t analyze the data with respect to gender and
geographical areas in Lebanon. Hence, future studies need to take this into consideration
and study whether there is an impact of gender and geographical locations on the research
findings. Last but not least, the findings of this study are helpful for designing similar

studies on teaching about COVID-19 or other socioscientific issues.

The findings of this research confronted to new research ideas worthy of further
investigations. Given that research on teaching about COVID-19 is still limited, many

recommendations can be made for future studies:

a. Investigating the current status of COVID-19 education in Lebanon through

classroom observations and interviews;
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b. Extending the research of perceptions and practices on teaching about COVID-19
to beyond than science teachers;

c. Exploring the teachers’ perceptions and practices on teaching about COVID-19 at
the middle school, high school and college levels;

d. Studying the Lebanese contexts to other contexts through conducting cross-

cultural comparative studies.

5.4.Conclusions

This study was the first attempt to explore the perceptions and practices of
elementary science teachers on teaching about COVID-19 in Lebanon. The findings of
this study showed that elementary science teachers strongly believe in the importance of
teaching about COVID-19 and in its role for enhancing scientific literacy. The review of
literature showed the importance of scientific literacy as one of the main goals of science
education in preparing scientifically literate citizens; thus, this study results are similar to
and elaborate on several previous studies reported in the literature (e.g., Lee et al., 2006;
Sadler et al., 2006; Forbes et al. 2007, 2008; Simonneaux, 2008; Chung, Yoo, Kim, Lee,
and Zeidler, 2016; Nida et al. 2020). At this point, it should be noted that, while some
theoretical arguments have been advanced on the teachers’ perceptions and practices on
teaching SSI (e.g., Lee et al., 2006; Tidemand & Nielsen, 2017; Ozturk & Erabdan, 2019;
Nida et al., 2020), there is little empirical evidence about how these two constructs
interact. Moreover, this study encourages scholars to highlight in their research studies
the need for more attempts or strategies to improve teaching of socioscientific issues in

general and COVID-19 in specific.
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It was observed in this study that teaching about COVID-19 is not part of the current
teaching practices for all science teachers. It was also found that teachers use various
teaching strategies when teaching about COVID-19, yet they do not engage students in
argumentation. These findings resonate well with trends in the literature and indicate a
fundamental alignment with the studies of Tidemand and Nielsen (2017) and that of
Ozturk and Erabdan (2019). It was also evident in this study that some teachers still
attempt teaching about COVID-19 bearing in mind the number of barriers that hinder
them in their teaching. Given that teachers have positive views on teaching about COVID-
19, they came up with practical suggestions for improving the COVID-19 teaching
implementation and for facing challenges raised by the teachers in this study and echoed
elsewhere in the field (Kara,2012; Ozturk & Erabdan,2019; Nida et al., 2020). However,
more empirical work which explores the potential to embed COVID-19 content in science
learning contexts is certainly needed.

Last but not least, the findings of this study indicated that teachers are aware of the
nature of COVID-19 as a socioscientific issue and address the COVID-19 socioscientific
issue using effective teaching methods. Obviously, there should be more attempts to
improve the current practices in teaching about the COVID socioscientific issue. Since
studies on teaching about COVID-19 as a socioscientific issue are still limited, many
researchers can build on the results of the present study and further investigate the

implementation of COVID-19 based instruction in science.

5.5.Recommendations
In light of the findings of this study, the following recommendations for policy and

practice are made:
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Curriculum and resource developers should target developing resources and
engaging learning materials that address COVID-19 teaching.

Professional development initiatives should focus on teachers’ beliefs about and
operationalization of socioscientific issues in general and COVID-19 in specific.
In Lebanon, a teaching model can be developed and its effectiveness can be
evaluated. In this regard, a revised science curriculum, learning areas, application
examples related to various COVID-19 teaching method techniques, applied in-
service trainings and seminars about the adopted learning approaches can be given

to the teachers.

79



References

Abd-El-Khalick, F. (2012). Nature of science in science education: Towards a coherent
framework for synergistic research and development. In B. J. Fraser, K. Tobin,
& C. McRobie (Eds.), Second international handbook of science education (pp.
1041-1060). New York, N: Springer. doi:10.1007/978-1-4020-9041 -7 69

Aivelo, T., & Uitto, A. (2019). Teachers’ choice of content and consideration of
controversial and sensitive issues in teaching of secondary school genetics.
International Journal of Science Education, 41(18), 2716- 2735.
doi:10.1080/09500693.2019.1694195

Alamri, A. S. (2017). Saudi science teachers' views and teaching strategies of
socioscientific issues. [ProQuest LLC]. In ProQuest LLC.

Arnason, V. (2013). Scientific citizenship in a democratic society. Public Understanding
of Science (Bristol, England), 22(8), 927-940. doi:10.1177/0963662512449598

Almaqvist, J., & Ostman, L. (2006). Privileging and artifacts: On the use of information
technology in science education. Interchange, 37(3), 225-250.

Barett, S. E., & Nieswandt, M. (2010). Teaching about ethics through socioscientific
issues in physics and chemistry: Teachers ' beliefs. Journal of Research in
Science Teaching, 47(4), 380-401. doi:10.1002/tea.2034

Roth, W., & Barton, A. C. (2004). Rethinking scientific literacy. Routledge
Falmer. https://doi.org/10.4324/9780203463918

Bausmith, J. M., & Barry, C. (2011). Reuvisiting professional learning communities to
increase college readiness: The importance of pedagogical content knowledge.
Educational Researcher, 40, 175-178.
https://doi.org/10.3102/0013189X11409927

Bell, R. L. (2004). Perusing Pandora’s box: Exploring the what, when, and how of nature
of science instruction, In L. Flick & N. Lederman (Eds.), Scientific inquiry and
nature of science: Implications for teaching, learning, and teacher education.
Dordrecht: Kluwer Academic Publishers.

80



Bell, R. L., Lederman, N. G., & Abd-El-Khalick, F. (2000). Developing and acting upon
one’s conception of the nature of science: A follow-up study. Journal of
Research in Science Teaching, 37, 563— 581.
https://doi.org/10.1080/09500690050044044

Bosser, Ulrika & Lundin, Mattias & Lindahl, Mats & Linder, Cedric. (2015). Challenges
faced by teachers implementing socio-scientific issues as core elements in their
classroom practices. European Journal of Science and Mathematics Education.
3. 159-176.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative
Research in Psychology, 3(2), 77-101.
https://doi.org/10.1191/1478088706qp0630a

Bryce, T. G. K. (2010). Sardonic science? the resistance to more humanistic forms of
science education. Cultural Studies of Science Education, 5(3), 591-612.
d0i:10.1007/s11422-010-9266-6

Carr, P. R. (2013). Reshaping the democratic truth, and rethinking democracy without
elections. In A. A. Abdi & P. R. Carr (Eds.). Educating for democratic
consciousness: Counter-hegemonic possibilities (pp. 29-49). Bern: PeterLang.

Carrillo, C., & Flores, M. A. (2020). COVID-19 and teacher education: A literature
review of online teaching and learning practices. European Journal of Teacher
Education, 1-22. doi:10.1080/02619768.2020.1821184

Carson, K., &Dawson, V. (2016). A teacher professional development model for
teaching socioscientific issues. Teaching Science: The Journal of the Australian
Science Teachers Association, 62(1), 30-37.

Chung, Y., Yoo, J., Kim, S.-W., Lee, H., & Zeidler, D. (2016). Enhancing students’
communication skills in the science classroom through socioscientific issues.
International Journal of Science & Mathematics Education, 14, 1-27.
doi:10.1007/s10763-014-9557-6

Christenson, N., Gericke, N., & Rundgren, S. C. (2016;2017). Science and language
teachers’ assessment of upper secondary students’ socioscientific argumentation.

81



International Journal of Science and Mathematics Education, 15(8), 1403-1422.
doi:10.1007/s10763-016-9746-6

Ceyhan, G. D., Mugaloglu, E. Z., & Tillotson, J. W. (2019). Teaching socio-scientific
issues through evidence based thinking practices: Appropriateness, benefits, and
challenges of using an instructional scaffold. ilkégretim Online, 1405-1417.
https://doi.org/10.17051/ilkonline.2019.630305

Cocks, G. (2005). “Medicine on a grand scale’: Rudolf virchow, liberalism, and the
public health. The University of Chicago Press. doi:10.1086/433021

Creswell, J. W. (2007). Qualitative inquiry and research design: Choosing among five
traditions (2nd ed). Thousand Oaks, CA: Sage.

Daniel, S. J. (2020). Education and the COVID-19 pandemic. Prospects (Paris), 1.

Day, S. P., & Bryce, T. G. K. (2011;2010). Does the discussion of socio-scientific issues
require a paradigm shift in science teachers' thinking? International Journal of
Science Education, 33(12), 1675-1702.
https://doi.org/10.1080/09500693.2010.519804

De Boer, G. E. (2000). Scientific literacy: Another look at its historical and
contemporary meanings and its relationship to science education reform. Journal
of Research in Science Teaching, 37, 582-601. https ://doi.org/10.1002/1098-
2736(20000 8)37:6%3c582 :AID-TEA5%3e3.0.CO;2-L.

Eisner, E. W., & Peshkin, A. (1990). Qualitative inquiry in education: The continuing
debate. New York: Teachers College Press

Ellis, V., Steadman, S., & Mao, Q. (2020). ‘come to a screeching halt: Can change in
teacher education during the COVID-19 pandemic be seen as innovation?
European  Journal of  Teacher  Education, 43(4), 559-572.
doi:10.1080/02619768.2020.1821186

Evagorou, M., Nielsen, J. A., Dillon, J., & SpringerLink (Online service). (2020).
Science teacher education for responsible citizenship: Towards a pedagogy for

82



relevance through socioscientific issues (1st 2020 ed.). Cham: Springer
International Publishing. https://doi-
org.ezproxy.lau.edu.lb:2443/10.1007/978-3-030-40229-7

Evren, A., & Kaptan, F. (2014). Socioscientific Situation-Based Teaching and Its
Importance in Science Education VI. International Education Research
Congress. 389-402, Ankara.

Evren-Yapicioglu, A. (2018). Advantages and disadvantages of socioscientific issue-
based instruction in science classrooms. International Online Journal of
Education & Teaching, 5(2), 361-374.

Evagorou, M., Guven, D., & Mugaloglu, E. (2014). Preparing Elementary And
Secondary Pre-Service Teachers For Everyday Science. Science Education
International, 25(1), 68—78.

Evagorou, M. (2011). Discussing a socioscientific issue in a primary school classroom:
The case of using a technology-supported environment in formal and nonformal
settings. In T. Sadler (Ed.), Socio-scientific issues in the classroom (p. 133-160).
Springer

Flores, M. A., & Swennen, A. (2020). The COVID-19 pandemic and its effects on
teacher education. European Journal of Teacher Education,,1-4.
d0i:10.1080/02619768.2020.1824253

Forbes, C. T., & Davis, E. A. (2007;2008;). Exploring preservice elementary teachers’
critique and adaptation of science curriculum materials in respect to
socioscientific  issues. Science &  Education, 17(8-9), 829-854.
d0i:10.1007/s11191-007-9080-z

Ghaljaie, F., Naderifar, M., & Goli, H. (2017). Snowball sampling: A purposeful method
of sampling in qualitative research. Strides in Development of Medical
Education, 14(3) https://doi.org/10.5812/sdme.67670

Genel, A., & Topcu, M. S. (2016). Turkish preservice science teachers’ socioscientific
issues-based teaching practices in middle school science classrooms. Research

83



in  Science &  Technological Education, 34(1), 105- 123.
doi:10.1080/02635143.2015.1124847

Golafshani, N. (2003). Understanding reliability and validity in qualitative research.
Qualitative Report, 8(4), 597.

Gray, D. S., & Bryce, T. (2006). Socio-scientific issues in science education:
Implications for the professional development of teachers. Cambridge Journal
of Education, 36(2), 171-192. http://doi.org/10.1080/03057640600718489

Gupta, M., Abdelmaksoud, A., Jafferany, M., Lotti, T., Sadoughifar, R., & Goldust, M.
(2020). COVID-19 and economy. Dermatologic Therapy, 33(4), e13329-n/a.
doi:10.1111/dth.13329

Hancock, T. S., Friedrichsen, P. J., Kinslow, A. T., & Sadler, T. D. (2019). Selecting
socio-scientific issues for teaching: A grounded theory study of how science
teachers collaboratively design SSI-based curricula. Science & Education, 28(6),
639-667. d0i:10.1007/s11191-019-00065-x

Hazen, H. (2020). Teaching COVID-19 topics in a geographic framework. Geography
Teacher (Erie, Pa.), 17(2), 33-43. doi:10.1080/19338341.2020.1764375

Hobbs, R., & Jensen, A. (2009). The past, present, and future of media literacy
education. Journal of Media Literacy Education, 1(1), 1-11.

Hofstein, A., Eilks, I., & Bybee, R. (2011). Societal issues and their importance for
contemporary science education: A pedagogical justification and the state-of-
the-art in Israel, Germany, and the USA. International Journal of Science and
Mathematics Education, 9(6), 1459-1483.

Jamrozik, E., & Selgelid, M. J. (2020). COVID-19 human challenge studies: Ethical
issues. The Lancet Infectious Diseases, 20(8), €198-e203. doi:10.1016/51473-
3099(20)30438-2

Kalloo, R. C., Mitchell, B., & Kamalodeen, V. J. (2020). Responding to the COVID-19
pandemic in trinidad and tobago: Challenges and opportunities for teacher

84



education. Journal of Education for Teaching: JET, , 1-11.
d0i:10.1080/02607476.2020.1800407

Kara, Y. (2012). Pre-service biology teachers' perceptions on the instruction of socio-
scientific issues in the curriculum. European Journal of Teacher Education, 35(1),
111-129. https://doi.org/10.1080/02619768.2011.633999

Karkkainen, S., Hartikainen-Ahia, A., Elorinne, A., Hokkanen, J., & Hameen-Anttila,
K. (2019). Adolescents’ learning and experiences of solving the need for dietary
supplementation through socioscientific issue (SSI) method. Health Education,
119(2), 165-176. doi:10.1108/HE-01-2019-0002

Khishfe, R. (2014). Explicit nature of science and argumentation instruction in the
context of socioscientific issues: An effect on student learning and transfer.
International Journal of Science Education, 36(6), 974- 1016.
https://doi.org/10.1080/09500693.2013.832004

Kidd, W., & Murray, J. (2020). The covid-19 pandemic and its effects on teacher
education in England: How teacher educators moved practicum learning online.
European Journal of Teacher Education, 1-17.
d0i:10.1080/02619768.2020.1820480

Kim, L.E.,& Asbury,K. (2020). “Like a rug had been pulled from under you”: The
impact of COVID-19 on teachers in England during the first six weeks of the
UK lockdown. British Journal of Educational Psychology, 90(4), 1062-1083.
d0i:10.1111/bjep.12381

Klosterman, M. L., Sadler, T. D., & Brown, J. (2012). Science teachers’ use of mass
media to address socio-scientific and sustainability issues. Research in Science
Education, 42, 51-74. http://dx.doi.org/10.1007/s11165-011-9256-z

Kloser, M. (2014). Identifying a core set of science teaching practices: a Delphi expert
panel approach. Journal of Research in Science Teaching, 51, 1185-1217.

Kolsto, S. D. (2001). Scientific literacy for citizenship: Tools for dealing with the
science dimension of controversial socioscientific issues. Science Education,
85(3), 291-310.

85



Krishnan, A., & Dasgupta, R. (2020). Science, policy, people, and public health: What
is COVID-19 teaching us? Indian Journal of Public Health, 64(6), 87-89.
doi:http://dx.doi.org.ezproxy.lau.edu.lb:2048/10.4103/ijph.1JPH_540_20

Laugksch, R. C. (2000). Scientific literacy: A conceptual overview. Science Education,
84, 71-94. https ://doi.org/10.1002/(S1CI1)1098-237X (20000 1)84:13.0.CO;2-C.

Lazarowitz, R., & Bloch, I. (2005). Awareness of societal issues among high school
biology teachers teaching genetics. Journal of Science Education and
Technology, 14(5-6), 437-457. http://doi.org/10.1007/s10956- 005-0220-4

Lee, H. (2006). Science teachers teaching socioscientific issues (SSI): Four case studies

Lee, H., Abd-El-Khalick, F., & Choi, K. (2006). Korean science teachers’ perceptions
of the introduction of socio-scientific issues into the science curriculum.
Canadian Journal of Science, Mathematics and Technology Education, 6(2), 97-
117. doi:10.1080/14926150609556691

Lee, H., & Witz, K. G. (2009). Science teachers’ inspiration for teaching socio-scientific
issues: Disconnection with reform efforts. International Journal of Science
Education, 31(7), 931-960. http://doi.org/10.1080/09500690801898903

Lee, H., Kim, H., Gao, L., Kim, E., Kim, S. &Yang, J. (2012). Perceptions of science
teachers on socioscientific issues as an instructional tool for creativity and
character education. J. Korean Assoc. Sci. Educ. 32, 113-128.

Lee, H., Lee, H., & Zeidler, D. L. (2019;2020). Examining tensions in the socioscientific
issues classroom: Students' border crossings into a new culture of science.
Journal of Research in Science Teaching, 57(5), 672- 694.
doi:10.1002/tea.21600

Leydet, D. (2006). Citizenship. The Stanford Encyclopedia of Philosophy (online).
Available at: http://plato. stanford.edu/archives/win2006/entries/citizenship/

86



Levinson, R. (2006). Towards a theoretical framework for teaching controversial socio-
scientific issues. International Journal of Science Education, 28(10), 1201-
1224,

Lewis, A. D. (2017). Preparing preservice teachers to teach elementary school science

Marks, R., & Eilks, 1. (2010). Research-based development of a lesson plan on shower
gels and musk fragrances following a socio-critical and problem-oriented
approach to chemistry teaching. Chemistry Education Research and Practice,
11, 129-141

Misco, T., & Tseng, J. H. (2017). “I will not mention controversial issues unless they
are in the textbook™: An exploration of curriculum instructional gatekeeping in
Taiwan. Journal of  Social Studies Research, 42(1),1-10.
http://doi.org/10.1016/j.jssr.2017.01.005

Mohammed, M. (2020). Three major scientific controversies about coronavirus.
Bizcommunity.Com

Morris, H. (2014). Socioscientific Issues and Multidisciplinarity in School Science
Textbooks, International ~ Journal of Science  Education, 36:7, 1137-
1158, doi: 10.1080/09500693.2013.848493

Mykhalovskiy, E., & French, M. (2020). COVID-19, public health, and the politics of
prevention. Sociology of Health & Illness, 42(8), e4-e15. doi:10.1111/1467-
9566.13192

National Research Council. (2000). Inquiry and the national science education
standards. Washington, DC:National Academy.

Nguyen, A., & Catalan-Matamoros, D. (2020). Digital Mis/Disinformation and public
engagement with health and science controversies: Fresh perspectives from
covid-19. Media and Communication (Lisboa), 8(2), 323- 328.
https://doi.org/10.17645/mac.v8i2.3352

87



Nida, S., Rahayu, S., & FEilks, I. (2020). A survey of indonesian science teachers’
experience and perceptions toward socio-scientific issues-based science
education. Education Sciences, 10(2), 39. doi:10.3390/educsci10020039

Norris, S. P., & Phillips, L. M. (2003). How literacy in its fundamental sense is central
to scientific literacy. Science Education, 87, 224—240. doi:10.1002/sce.10066

Organization for Economic Co-operation and Development (OECD). (2013). PISA
2015: Draft science framework. Retrieved from
www.oecd.org/pisa/pisaproducts

OECD. (2007). PISA 2006: Science competencies for tomorrow’s world. Paris: OECD

OECD. (2018). “PISA for Development Science Framework”, in PISA for Development
Assessment and Science Framework: Reading, Mathematics and Science, OECD
Publishing, Paris, https:// https://dx.doi.org/10.1787/9789264305274-6-en

Owens, D. C., Sadler, T. D., & Zeidler, D. L. (2017). Controversial issues in the science
classroom. Phi Delta Kappan, 99, 45-49.

Owens, D. C., Sadler, T. D., & Friedrichsen, P. (2019). Teaching practices for enactment
of socio-scientific issues instruction: An instrumental case study of an
experienced biology teacher. Research in Science Education (Australasian
Science Education Research Association), doi:10.1007/s11165-018-9799-3

Ozturk, N., Yilmaz-Tuzun, O. (2017). Preservice Science Teachers’ Epistemological
Beliefs and Informal Reasoning Regarding Socioscientific Issues. Res Sci Educ
47, 1275-1304 https://doi-org.ezproxy.lau.edu.1b:2443/10.1007/s11165-016-
9548-4

Ozturk, N., & Erabdan H. (2019). The perception of science teachers on socio-scientific
issues and teaching them. International Online Journal of Education and
Teaching (I0JET), 6(4). 960-982.
http://iojet.org/index.php/IOJET/article/view/706

88



Patton, M. Q. (2002). Qualitative evaluation and research methods (3rd ed.). Thousand
Oaks, CA: Sage Publications, Inc.

Pitiporntapin, S., & Lankford, D. M. (2015). Using social media to promote pre-service
science teachers' practices of socio-scientific issue (SSI) - based teaching. Asia-
Pacific Forum on Science Learning and Teaching, 16(2), 1-28.

Pitiporntapin, S., & Srisakuna, S. (2016). Case Studies of the Development of Science
Teachers’ Practices of Socio-Scientific Issue (SSI)-Based Teaching through a
Professional Development Program. International Education Studies; Vol. 10,
No. 1. doi: 10.5539/ies.v10n1p56

Pelch, M. A., & McConnell, D. A. (2017). How does adding an emphasis on
socioscientific issues influence student attitudes about science, its relevance, and
their interpretations of sustainability? Journal of Geoscience Education, 65,
203-214. doi:10.5408/16-173.1

Presley M. L., Sickel, A. J., Muslu, N., Johnson, D. M., Witzig, S. B., Izci, K., & Sadler,
T. D. (2013). A framework for socio-scientific issues based education. Science
Educator, 22(1), 26-32.

Reiss, M. J. (2020). Science education in the light of COVID-19: The contribution of
history, philosophy and sociology of science. Science & Education, 29(4), 1079-
1092. doi:10.1007/s11191-020-00143-5

Roberts, D. A. (2007). Scientific literacy/science literacy. In S. K. Abell & N. G.
Lederman (Eds.), Handbook of research on science education (pp. 729-780).
Mahwah: Lawrence Erlbaum.

Roberts, D. A. (2011). Competing visions of scientific literacy: The influence of a
science curriculum policy image. In C. Linder, L. Ostman, D. A. Roberts, P.-
O. Wickman, G. Erickson, & A. MacKinnon (Eds.), Exploring the landscape of
scientific literacy (pp. 11-27). London: Routledge.

Romine, W.L., Sadler, T.D., and Kinslow, A.T. 2017. Assessment of scientific literacy:
Development and validation of the Quantitative Assessment of Socio-Scientific

89



Reasoning (QUASSR). Journal of Research in Science Teaching, 54(2):274—
295.

Rose, N., & Novas, C. (2004) Biological citizenship. Ong A and Collier SJ (eds). Global
Assemblages : Technology, Politics, and Ethics as Anthropological Problems.
Oxford: Blackwell Publishing, pp. 439-463.

Sadati, A. K., Lankarani, M. H. B., & Lankarani, K. B. (2020). Risk society, global
vulnerability and fragile resilience: sociological view on the coronavirus
outbreak. Shiraz E-Medical Journal, 21(4), e102263.
https://doi.org/10.5812/semj.102263.

Sadler, T. D. (2004). Informal reasoning regarding socioscientific issues: A critical
review of research. Journal of Research in Science Teaching, 41(5), 513-536.
doi:10.1002/tea.20009

Sadler, T. D., Amirshokoohi, A., Kazempour, M., & Allspaw, K. M. (2006).
Socioscience and ethics in science classrooms: Teacher perspectives and
strategies. Journal of Research in Science Teaching, 43(4), 353-376.

Sadler, T. D., Barab, S. A., & Scott, B. (2007). What do students gain by engaging in
socioscientific inquiry? Research in Science Education, 37(4), 371-391.

Sadler, T. D. (2009). Socioscientific issues in science education: Labels, reasoning, and
transfer. Cultural Studies of Science Education, 4(3), 697—-703.

Sadler, T. D., & Zeidler, D. L. (2009). Scientific literacy, PISA, and socioscientific
discourse: Assessment for progressive aims of science education. Journal of
Research in Science Teaching, 46, 909-921.

Sadler, T. D. (Ed.). (2011). Socio-scientific issues in the classroom: Teaching, learning
and research. Dordrecht, The Netherlands: Springer

Saunders, K. J., &Rennie, L. J., (2013). A pedagogical model for ethical inquiry into
socioscientific issues in science. Research in Science Education, 43(1), 253-274

90



Simonneaux, L. (2008). Argumentation in socioscientific contextes. In S. Erduran, & M.
P. Jimenez Aleixandre (Eds.), Argumentation in science education: Perspectives
from classroom-based research (pp. 179-199). Dordrecht: Springer.

States, N. L., Ngss, States, N. L., & NGSS Lead States. (2013). Next generation science
standards: For states, by states. Washington, D.C: National Academies Press.
doi:10.17226/18290

Stolz, M., Witteck, T., Marks, R., & Eilks, I. (2013). Reflecting socio-scientific issues
for science education coming from the case of curriculum development on
doping in chemistry education. Eurasian Journal of Mathematics, Science and
Technology Education, 9(4), 361-370.

Sutter, A. M., Dauer, J. M., & Forbes, C. T. (2018). Application of construal level and
value-belief norm theories to undergraduate decision-making on a wildlife socio-
scientific issue. International Journal of Science Education, 40(9), 1058-1075.
doi:10.1080/09500693.2018.1467064

Talidong, K. J. B., & Toquero, C. M. D. (2020). Philippine teachers' practices to deal
with anxiety amid COVID19. Journal of Loss & Trauma, 25(6-7), 573-579.
d0i:10.1080/15325024.2020.1759225

Thoman, E., & Jolls, T. (2004). Media literacy—a national priority for a changing world.
American Behavioral Scientist, 48(1), 18-28.

Tidemand, S., & Nielsen, J. A. (2017). The role of socioscientific issues in biology
teaching: From the perspective of teachers. International Journal of Science
Education, 39(1), 44-61. https://doi.org/10.1080/09500693.2016.1264644

Tyrrell, D. C., & Calinger, M. (2020). Breaking the COVID-19 Ice: Integrating
Socioscientific Issues into Problem-Based Learning Lessons in Middle
School. ED-MEDIA. ED-MEDIA (Conference), 2020, 120-125.

UNESCO Position Statement. (2004). The Plurality of Literacy and its Implications for
Policies and Programs. UNESCO Education Sector Position Paper, Paris.

91



Watson, R. (2020). Student perceptions of COVID-19. Connect (Northcote, Vic.), (244),
11-12.

Welkenhuysen-Gybels, J., Billiet, J., & Cambré, B. (2003). Adjustment for acquiescence
in the assessment of the construct equivalence of likert-type score items. Journal
of Cross-Cultural Psychology, 34(6), 702-722.
https://doi.org/10.1177/0022022103257070

Windschitl, M., Thompson, J., Braaten, M., & Stroupe, D. (2012). Proposing a core set
of instructional practices and tools for teachers of science. Science Education
(Salem, Mass.), 96(5), 878-903. doi:10.1002/sce.21027

Witz, K., & Lee, H. (2009). Science as an ideal: teachers’ orientations to science and
science education reform. Journal of Curriculum Studies, 41(3), 409-431.

World Health Organization (2020). Ethics and COVID-19: resource allocation and
priority-setting. WHO reference number: WHO-RFH-20.2. Retrieved from:
https://www.who.int/ethics/publications/ethics-and-covid-19-resource-
allocation-and-priority-setting/en/

World Health Organization (2022). Coronavirus. Retrieved from:https://www.
https://covid19.who.int/

Yacoubian, H. A. (2015) A Framework for Guiding Future Citizens to Think Critically
About Nature of Science and Socioscientific Issues, Canadian Journal of
Science, Mathematics and Technology Education, 15:3, 248-260, DOI:
10.1080/14926156.2015.1051671

Yacoubian, H. A. (2018). Scientific literacy for democratic decision-making.
International ~ Journal  of  Science  Education, 40(3), 308-327.
https://doi.org/10.1080/09500693.2017.1420266

Zeidler, D.L., & Keefer, M.(2003). The role of moral reasoning and the status of
socioscientific issues in science education. In D.L. Zeidler (Ed.), The role of
moral reasoning on socioscientific issues and discourse in science education.
Dordrecht: Kluwer Academic Publishers.

92



Zeidler, D. L., & Nichols, B. H. (2009). Socioscientific issues: Theory and practice.
Journal of Elementary Science Teacher Education, 21, 49-58.
doi:10.1007/BF03173684.

Zeidler, D. L., & Sadler, T. D. (2008). The role of moral reasoning in argumentation:
Conscience, character and care. In S. Erduran & M. P. Jiménez-Aleixandre
(Eds.), Argumentation in science education: Perspectives from classroom-based
research. New York: Springer.

Zeidler, D, L. (2014). Socioscientific issues as a curriculum emphasis. In N.G. Lederman
& S. K. Abell (Eds.), Handbook of research on Science Education (pp. 697-726).
New Y ork/Oxfordshire: Routledge.

Zeidler, D, L. (2014). It's debatable! using socioscientific issues to develop scientific
literacy K-12 . Ringgold, Inc

93



Appendix A

Questionnaire

Section 1- Demographic Information

Gender: Male
Female
Other
Year of birth:
High school
Highest Vocational and Technical Education
educational degree | Bachelor Degree /Licence
attained: Master’s Degree
Bachelor Degree and Teaching Diploma
Other
Specify your
major in the
Bachelor’s

degree/Licence

Number of years
of teaching
experience

Number of years
of science teaching
experience

Number of years
of science teaching
experience at the
elementary level
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Section 2

Definition of socioscientific issues (SSI): Socioscientific issues are controversial issues, socially

relevant, real-world problems that are multidimensional, and often involve ethical, moral or legal

dilemmas (Sadler et al, 2006; Walker & Zeidler, 2007).

Items

NA

1.

Introducing COVID-19 into science classes is
definitely necessary (adapted from Lee et

al.,2006).

| have confidence in developing teaching and

learning materials about the COVID-19 topic.

| believe teaching about COVID-19 contributes

to enhancing scientific literacy.

| believe that elementary students are mature

enough to understand the COVID-19 pandemic

I have the pedagogical knowledge for teaching

elementary students about COVID-19.

Addressing the COVID-19 in science classes
doesn’t confuse students about their own

values.

| use COVID-19 as a means (or aid) to motivate

students to learn science content.
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8.

| use various teaching strategies (e.g. role plays
and group activities) when teaching about

COVID-19.

| use argumentation and evidence-based
thinking as scientific practices for teaching

about COVID-19.

10.

| can properly manage class time when teaching

about COVID-19.

11.

| teach about COVID-19 not only in extra-
curricular activity sessions but also during the

science sessions.

12.

| challenge my students to analyze COVID-19

data from multiple perspectives.

13.

In my science teaching, | give equal attention
to teaching socioscience issues, such as the
COVID-19 pandemic, as well as to teaching

science content.

14.

Activities related to COVID-19 provide
students with opportunities to voice their
opinions, and improve their judgments

regarding this socioscientific issue.

15.

Socioscientific issues, such as COVID-19,

b

expose students to ‘‘positive and negative’
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aspects of science and technology, thus,
allowing them to develop deeper and unbiased

understandings of science and technology

16. | make ongoing connections to socioscientific

issues when teaching about COVID-19.

17. Due to the ill-structured and dynamic nature of
socioscientific issues, | urge students to employ
skepticism when considering sources of

information concerning the COVID-19.

18. Through teaching about COVID-19, | help
students to improve their ability to
communicate criticism of others’ positions

regarding this socioscientific issue.

Note. 1=Strongly Disagree ,2=Disagree, 3=Neither Agree nor Disagree, 4=Agree,

5=Strongly Agree, NA= Not Applicable

Section 3

Are you willing to participate in an online interview

provide the following contact information:

with the researcher? Yes
No
If you answered yes to the above question, please Your Name:

Your email address:

97




Appendix -B-

Interview Questions

Have you ever introduced issues related to science and society into your science
classes? If yes, give examples.

To what extent is it important to teach elementary students about COVID-19?

In what ways can teaching about COVID-19 contribute to enhancing scientific
literacy?

Do you think as elementary science teacher you are well-prepared to teach about
COVID-19? Explain.

Sub-question: Do you have the content knowledge for teaching about COVID-19?

what about the pedagogical knowledge?

Do you teach about COVID-19 in your science classroom? (If no, why? If yes,

then continue with question 5).

Remember the last time you taught about COVID-19 in your science classroom.

Could you please describe the session/ activity?

What instructional strategies do you use for teaching about COVID-19?

How do you use argumentation to engage students in the controversial COVID-

19 issue?
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9. As there are many challenges that hinder teachers in implementing SSI in their
teaching practices, what sorts of difficulties hinder you in teaching about COVID-
19?

Sub-question: Could teaching about COVID-19 bring teachers anxiety?

10. Would you describe how can challenges (that you discussed in question 8) be
overcome?
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Appendix -C-

Theme 1: Perceptions on teaching about COVID-19

Patterns Codes Example Statements

Imp “As this pandemic is not going to be the last one, it iS

very important that students learn how to deal with such
perception of the pandemics. Take HINI as an example” (ST5).
importance of “It is necessary to teach students about COVID-19 for
teaching about it will help them to understand about any new virus that
COVID-19 they might encounter in the future” (ST14).

Role “As students are still living the COVID-19 pandemic,
and not all parents can teach their kids about this
pandemic, it is our role as elementary teachers to teach
them about COVID-19” (ST3)

perception of the Inc SL “One of the goals for teaching science is to increase

role of teaching students’ scientific literacy. Teaching students about

about COVID-19 in COVID-19 helps them to take informed decisions, thus

enhancing scientific enhancing their scientific literacy”. (ST2)

literacy “Teaching about COVID-19 will help students better
understand the scientific reasons (rationale) for taking
precautions. Once they know the reasons, they will
understand why they should protect themselves”. (ST6)

perception of their Prep “Yes, we are prepared since we have lots of resources

readiness to teach
about COVID-19

that are child friendly and can be used in science
classrooms to teach about COVID-19. From my side, |
have both the content and pedagogical knowledge to
teach about.. we can (not using the medical
terminologies) explain the idea, teach some definitions
like what is an infectious disease and how does it
spread. In a way we are able and competent to teach
about COVID-19 to students” (ST2).

| have never attended a lecture/workshop related to
teaching about COVID-19. | can do my own research
but still 1 need support from a medical expert.
Since elementary students might get confused about
many issues related to COVID-19, | cannot handle
debates with students (ST9).
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perception on the
challenges that
hinder them in
teaching about
COVID-19

Lack

“We don’t have teaching materials in our school that
could help us in teaching about COVID-19. We cannot
lecture students about this topic, it should be engaging
for them...” (ST12).

“There is not enough resources in the curriculum”
(ST4).

“Not finding the effective pedagogy that will make a
difference in correcting students’ misconceptions is
also challenging” (ST9).

“One challenge is not finding effective strategies to
convince students with knowledge related to
COVID-19”(ST5).

COVID-19
Characteristics

“Teaching about COVID-19 is going to be stressful on
me, and on my many other teachers, as it will bring
trauma, it is similar to teaching about Beirut
explosion” (ST16, ST9). (Social-emotional aspect)

“Environment and culture of the school (mindset of
parents) is a challenge for us’(ST15).

“We do not have answers to students’ questions (that
are many) as this topic is controversial and our
students are very curious” (ST10).

“We do not have accurate information about this
virus” (ST14).

perception of the
need for professional
training to tackle
COVID-19 teaching
related issues

Lack

“Lack of training” (ST4).

“The government, represented by the ministries of
Education and Health, should step in and help schools
to take precautions that will ensure students’ safety in
the first place. Then, they should form specialized
committees and visit schools to give lectures and
train teachers to teach about COVID-19. They
should work on having a unified resource or reference
among all schools in Lebanon” (ST15)

“The school should provide their teachers with
materials and resources and equip them with some
teaching methods that will make their teaching more
interactive. | also suggest that we substitute the
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unimportant science lessons in the curriculum with
COVID-19 lessons, then we start developing teaching
materials based on the students’ levels” (ST10).
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Appendix-D -

Theme 2: Interpretation of COVID-19 Teaching

Patterns

Codes

Example Statements

Reasons behind not
teaching about COVID-19

Lack

“We have no time to teach
students about COVID-109.
We only teach them how
to take pre-cautions”
(ST14).

(lack of instructional time)

“I don’t teach about
COVID-19, unfortunately,
because it is not in the
science curriculum that we
should cover. Sometimes,
we give it as an example
when we teach about the
scientific method” (ST13).
(lack of relevant
instructional materials)

Describing a COVID-19
teaching session

Class discussions-group

work

“Students were asked at
first about it (whole class
discussion at the beginning
of the science session).
Then I showed students a
video about COVID-19,
and made a discussion
with them about the
severity of the disease.
Then continued answering
students related questions.
Then we tackled their
misconceptions” (ST2)
“We let students watch
videos, (for example
videos about how the virus
is transmitted), then we
have class discussions
After that students work in
groups on answering
questions related to the
lesson...If there is an
update about COVID-19,
we also explain it to
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students. We also address
the vaccine issue” (ST15)

Use of instructional
strategies when teaching
about COVID-19

Strt

“I  use  inquiry-based
approach. It starts with
questions, then reaching a
conclusion” (ST2). Inquiry
based using the scientific
method to reach a
conclusion” (ST1).

“We do a lot of hands-on
activities when it comes to
teaching about COVID-19.
Students are always
encouraged to work in
groups and solve the
lesson questions” (ST16)

Use of argumentation
when teaching about
COVID-19

No arg

“Not argumentation in a
direct way, because in
third grade we haven’t
started with argumentation.
Sometimes in the middle
of a discussion, a student
starts with an argument
(based on what he heard),
so we do fall into a
discussion about it but in a
very informal way” (ST2).

“One of the controversial
issues about COVID-19 is
whether or not to take the
vaccine, but students were
not engaged in
argumentations. This is
because we were afraid
that parents won’t accept
this and would interpret
that we have a benefit
behind tackling this issue”
(ST19)
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Appendix-E-

Theme 3: Addressing COVID-19 as a Socioscientific Issue

Patterns

Codes

Example Statements

Teaching socioscientific
issues

Yes

We teach SSI such as
pollution, global warming,
food technology,
sustainability, food
pollution, food
preservation, ozone, and
plastic waste (ST1, ST2,
ST4, ST5, ST6, ST7, ST,
ST10, ST15, ST17, ST18)

No

“We do not teach any
socioscientific issues,
students learn about it in
other subjects such as
geography or sociology”
(ST3, ST9, ST11, ST12,
ST13, ST14, ST16, ST19,
ST20).

Addressing COVID-19 as
a socioscientific issue.

COVID-19 as SSI

“Since COVID-19 topic is
controversial in nature, this
adds a challenge on the
teacher” (ST11, personal
interview).

“First we need to do some
research.  Students ask
many challenging
questions, so we have to be
ready. COVID-19 is a
controversial topic yet we
can simplify the material
for students and give them
simple COVID-19 lessons”
(ST13, personal interview)
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