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Integration of COVID-19 Pandemic in Teaching Middle School Biology 

 

Sahar Ali Hijazi 

 

ABSTRACT 

 

 

Scientific literacy is a major goal of school science education in different parts of the world, 

including Lebanon. One way of developing scientific literacy includes addressing socioscientific 

issues in science classrooms. Socioscientific issues are open-ended controversial issues related to 

science and influenced by other factors such as economics, ethics, and politics. Currently, one of 

the world’s controversial socioscientific issues is COVID-19 pandemic. Pandemics are not solely 

a function of pathogens but also a consequence of change in society’s structure and performance. 

This pandemic should be taken as an opportunity to prepare scientifically literate citizens who can 

take responsible decisions. However, previous research shows that COVID-19 is mainly addressed 

as a pathogen to treat rather than an opportunity to bring it into school science classrooms as an 

important socioscientific issue. This study uses multiple case studies to explore how grade 8 

biology teachers integrate the topic of COVID-19 pandemic within the context of an immunology 

unit, and to understand the extent to which they address it as a socioscientific issue. The 

participants were five grade 8 biology teachers from five private schools in Beirut, Lebanon. 

Qualitative data sources including semi-structured interviews, classroom observations, and teacher 

lesson plans were utilized. Data from transcribed interview responses, lesson plans, observational 

protocol, and the researcher’s journal were analyzed using qualitative thematic analysis as well as 

triangulated. The findings of this study revealed that the participating grade 8 biology teachers 

integrated COVID-19 pandemic upon teaching the immunology unit but were not aware of 

teaching COVID-19 as a socioscientific issue. The results showed that mainly the health aspect of 

teaching COVID-19 as a socioscientific issue was tackled in the participants’ classrooms. 

Although this study is limited to five middle school science teachers in Lebanon, the findings raise 

recommendations for future research. 

Keywords: Biology teachers, COVID-19, Immunology, Middle school, Science education, 

Scientific literacy, Socioscientific issues, Vaccination. 
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Chapter One 

 

Introduction 

 

1.1 Background 

In science and technology classes, teachers are required to develop critical and 

scientifically literate citizens (Cummings, 2017). Scientific literacy (henceforth SL) is a major 

goal of science education in different parts of the world, including Lebanon (BouJaoude, 2002; 

Bybee, 2008; CERD, 1997; Dani, 2008). There is a plethora of definitions about SL; however, 

the definition of SL by The Programme for International Student Assessment (PISA) in 2018, 

which is aligned with the definitions of Kahn and Zeidler (2019), Pinzino (2012) and Yapıcıoğlu 

and Kaptan (2017), was adopted in this study. PISA defines SL as the ability of a person to 

engage with a scientific issue and reflect on it (as cited in OECD, 2019). A scientifically literate 

citizen should be able to make use of scientific ideas to identify, explain, evaluate, and interpret a 

science-related issue. In other words, a scientifically literate person must be able to apply 

scientific knowledge in the context of real-life situations (OECD, 2019).  

   A possible method to develop SL and engage students in higher order thinking skills is 

the inclusion of socioscientific issues in classrooms (Cummings, 2017; Lenz & Willcox, 2012). 

Socioscientific issues (henceforth SSIs) are social and moral/ethical dilemmas which occur due 

to dramatic changes in human lives (Eastwood et al., 2012; Rosawati & Rahayu, 2021). 

Similarly, Sadler (2011) defined SSIs as open-ended controversial issues related to science and 

influenced by other factors such as economics, ethics, and politics. Sadler’s definition is chosen 

to be adopted for this study as it is a comprehensive definition. Morris (2014) considered climate 
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change, cloning, and genetic therapy as ideal examples of SSIs. Other examples of SSIs 

addressed by science teachers and research articles were Ebola outbreak in 2014 (Sean Smith et 

al., 2017) and SARS in 2002-2003 (Wong et al., 2008). In general, many teachers consider using 

SSIs as an effective tool in science education to develop students’ critical thinking, decision-

making, and SL skills (Cummings, 2017; Davisson, 2019; Nihayah & Rahayu, 2021; Rahayu, 

2021).  

Currently, one of the world’s controversial SSIs is the novel corona virus (COVID-19) 

(Rahayu, 2021; Reiss, 2020). COVID-19 is a pandemic first reported in China in December 

2019. COVID-19 pandemic is considered as an SSI since it raises many ethical and controversial 

concerns among individuals (Evren-Yapıcıoğlu, 2018; Morris, 2014. The production of COVID-

19 vaccines raised ethical concerns since it was a challenge for experts to evaluate the vaccines’ 

safety, efficacy, applicability, and risks before administering them on people (Mykhalovskiy & 

French, 2020). Moreover, COVID-19 threatened the world economy by slowing down economic 

activities including work, transportation, and education (Adedoyin & Soykan, 2020; Gupta et al., 

2020; Rosawati & Rahayu, 2021). Reiss (2020) reported that COVID-19 also affected policies of 

governments in many countries. In addition to its impact on health, economy, and politics, 

COVID-19 also affected the educational sector. For instance, most schools switched their 

teaching from face-to-face to online (Adedoyin & Soykan, 2020; Christina et al., 2020). Because 

of the controversial and multi-dimensional nature of COVID-19 pandemic and the significant 

multisector change this pandemic posed globally, it is considered an SSI (Li et al., 2020; Reiss, 

2020). 

COVID-19 pandemic became a major focus in science education as it triggered peoples’ 

ability to question, examine data, appreciate health, and react responsibly (Reiss, 2020). COVID-
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19 pandemic empowered science education through the development of SL, which in turn, 

makes students learn from real life experiences and take responsible decisions (Maia et al., 2021; 

Zhao, 2020). The introduction of any SSI in classrooms is effective in helping students make 

connection between science, technology, and their living environment (Wong et al., 2008).   

Anderson et al. (2020) highlighted that addressing SSIs is significant in immunology 

since this field includes multi-scientific concepts for students to discuss the immune system. The 

field of immunology has developed rapidly within the past 30 years as it studies different health 

aspects which are of public interest such as autoimmune diseases, hypersensitivity, immune 

deficiency, and transplants (González et al., 2013). Because immunology includes discussing 

complex topics, students need to be exposed to a variety of different teaching styles to better 

engage in discussions and easily grasp the immunology concepts (Stranford et al., 2020). 

Anderson et al. (2020) reported that using active learning strategies including SSIs in 

immunology is significant as students critically engage in discussion topics to better comprehend 

the immune system. Science education identifies SL as an important goal to achieve within the 

learning progress (Zeidler, 2014). Hence, teaching immunology is an effective starting point to 

connect SSIs with students’ daily lives (González et al., 2013). 

The Immunology field includes many core concepts that can be re-enforced by students 

in middle school through exposing them to hands-on activities (Lukin, 2013). An example of 

hands-on activity is model construction. In an immunology lesson, students understand the 

function of a virus better through modeling (Anderson et al. 2020). Currently, COVID-19 

pandemic can be successfully taught in a biology classroom through model construction 

according to students’ knowledge on viruses’ structures and functions (Ke et al., 2021). As a 

matter of fact, researchers recommend that the COVID-19 pandemic be taken as an opportunity 



 

4 
 

to be taught within the context of science education (Daniel, 2020). Therefore, introducing SSIs 

such as COVID-19 pandemic within the context of immunology develops students’ critical 

thinking by teaching them how to explore the issue, analyze it, and try to find possible solutions 

(Sciences Global Competencies, n.d.). 

Upon learning immunology in classrooms, students enjoy learning about their own 

bodies; however, they face problems in understanding many core concepts due to their 

complexity and vocabulary (Stranford et al., 2020). Thus, this complexity students face is 

demotivating them to learn immunology and solve related issues (Stranford et al., 2020). Lukin 

(2013) reported that many high school students reach grade 12 lacking important aspects that 

help them make informed health-related decisions. Furthermore, Stranford et al. (2020) 

elaborated that students face problems in analyzing, reflecting, and applying scientific 

knowledge of immunology-related concepts in real-life contexts. This complexity is perhaps due 

to the minimal training teachers receive when presenting immunology concepts, which in turn 

impose limitations on the ability of teachers to answer students’ questions that go beyond their 

expertise. In addition, rarely do teachers invite scientists or immunology-career related 

professionals to science classes. Minimal exposure to scientists minimizes students’ opportunity 

to re-enforce immunology concepts and think of related-career paths (Lukin, 2013). In addition, 

the curriculum adds pressure on teachers whereby teachers are compelled to teach immunology 

terms instead of concepts. In other words, teachers are forced to overload students with 

memorizing a list of new terminologies instead of focusing on essential concepts. One method to 

combat this challenge is to introduce students to real world-contexts such as SSIs and hands-on 

experiments (Lukin, 2013, Stranford et al., 2020). Thus, the current SSI, COVID-19 pandemic, 

should be taken as an opportunity to overcome this challenge, and hence be tackled in 
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classrooms (Zucker & Noyce, 2020). Therefore, this study aims to explore how grade 8 biology 

teachers integrate the topic of COVID-19 pandemic within the context of an immunology unit 

and to what extent they address it as a SSI.  

1.2 Research questions 

The study’s research questions are the following: 

RQ1: How do grade 8 biology teachers integrate the topic of COVID-19 pandemic within 

the context of an immunology unit? 

RQ2: To what extent do these grade 8 biology teachers address COVID-19 pandemic as a 

socioscientific issue? 

1.3 Rationale 

 Anderson et al. (2020) reported that immunology is among the most significant fields 

where SSIs can be taught through lessons on immune response and vaccination. Many research 

studies have focused on the impact of COVID-19 on the teaching and learning process (Kim & 

Asbury, 2020); however, little is known about how science teachers are addressing the COVID-

19 pandemic within the context of an immunology unit. Moreover, among the most current 

controversial debates in teaching immunology context is COVID-19 vaccination (Atabey, 2021). 

Only one article so far addresses how science university professors integrated COVID-19 

pandemic in an immunology course. The articles present in literature discussed how teaching 

immunology changed amid COVID-19 pandemic. In a study conducted on a group of 

sophomores enrolled in an immunology course, Anderson et al. (2020) reported that students’ 

confidence, SL skills, engagement, and argumentation skills significantly increased upon 

COVID-19 pandemic integration when teaching about the immune response; their study 
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integrated teaching of COVID-19 issue in immunology and addressed teaching COVID-19 

pandemic as an SSI, which will be the aim of this study. However, Anderson et al.’s (2020) 

participants were university students; thus, their research does not address COVID-19 pandemic 

at the school level. So far, no studies were conducted involving integration of COVID-19 within 

the context of an immunology unit in a middle school biology classroom. Hence, this study will 

explore how grade 8 (middle school) teachers teach COVID-19 pandemic within the context of 

an immunology unit.  

 There is a limited number of research studies focusing on teachers’ practices on initiating 

SSI-based topics in school classrooms (Hancock et al., 2019; Rosawati & Rahayu, 2021). 

Research on integrating previous SSIs in science education include the Ebola outbreak in 2014 

(Sean Smith et al., 2017) and SARS in China in 2002-2003 (Wong et al., 2008). No research was 

found regarding teaching COVID-19 pandemic as an SSI within the context of an immunology 

unit in middle school biology classrooms. Currently, most of the existing research revolves 

around how teaching science subjects switched to virtual learning amid the COVID-19 pandemic 

but not on the integration of COVID-19 pandemic as an SSI in middle school biology.  

Lebanon is the chosen country as a context for this study. In Lebanon, there is limited 

research discussing teachers’ practices regarding the COVID-19 pandemic. Few studies have 

been conducted on teaching SSIs in Lebanon, (see Khishfe, 2014). Hence, exploring how 

Lebanese science teachers practice teaching an SSI such as COVID-19 pandemic is crucial. 

Since PISA’s definition of SL was adapted in this study, the researcher examined Lebanon’s 

rank among participating countries in PISA in 2018: Lebanon’s rank of student’s SL was among 

the lowest in PISA in 2018 (OECD, 2018). Given that SSIs are important in developing SL in 

students (González et al., 2013), the researcher intends to explore SSI practices within the 
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context of teaching COVID-19 pandemic in the immunology unit (e.g. vaccination) by grade 8 

biology teachers in Lebanon.  

1.4 Significance of the Study 

 Immunology is an important field to address SSIs, such as COVID-19 pandemic, a 

popular concept in the field of science education. Hence, this study is theoretically significant 

since it will add to the existing literature by examining whether middle school biology teachers 

integrate COVID-19 pandemic within a lesson in the immunology unit (e.g., vaccination).  

   The current study has the potential to motivate science teachers to start their SSI-based 

teaching in their science classrooms, especially teaching about COVID-19 pandemic. The 

findings of this study can contribute to improving the practices of middle school biology teachers 

responsible for preparing future scientific literate citizens. Improvements of teachers’ practices 

include teachers’ abilities to integrate SSIs in their lessons with the help of active learning 

strategies through introducing real-world problems. Students become able to position what they 

learned beyond the class context (Klosterman & Sadler, 2010; Sadler et al., 2017; Topcu et al., 

2018). Moreover, teachers become able to moderate ethical debates where students solely present 

their positions despite the teachers’ standpoint (Evren-Yapıcıoğlu, 2018; Rahayu, 2021; 

Yapıcıoğlu & Kaptan, 2017). 

Given that this research study investigates the teaching practices of middle school 

biology teachers in addressing COVID-19 pandemic as an SSI within the context of an 

immunology unit, this study will also encourage other researchers to conduct similar studies 

involving middle and secondary science teachers. It is an added value in the field related to 

science and health education. Teachers face challenges in teaching this unit since it has diversity 

of scientific knowledge that needs to be delivered (Stranford et al., 2020). Thus, the importance 
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of research in the context of immunology lies behind the idea that it is among the most 

significant, complex, and multi-disciplinary fields to integrate SSI (González et al. 2013). 

This study’s results also help science teachers respond to teaching similar SSIs as well as 

tailoring pre-service and in-service teacher preparation programs. This research initiates changes 

in the approaches to teaching SSIs since it provides informational background on how biology 

teachers integrate COVID-19 pandemic in teaching a unit on immunology. Changes in the 

approaches of teaching an SSI could include additional SSI-based instructional techniques than 

the ones addressed in the literature such as the argumentation method (Clinici, 2016) and the use 

of media (Klosterman & Sadler, 2010). Overall, this study adds to the literature related to teaching 

SSI in middle school within the immunology context; thus, it is theoretically and practically 

significant.   
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Chapter Two 

 

Literature Review 

 

The research aims to explore how grade 8 biology teachers integrate COVID-19 

pandemic in teaching a unit on immunology and to what extent they teach it as a socioscientific 

issue (SSI). This chapter intends to give a review on frameworks of SL, background on SSIs, and 

teaching practices of SSIs mainly in middle school biology classes. 

2.1 Scientific Literacy (SL) 

SL is an emerging concept and a need in societies (Pinzino, 2012). Kahn and Zeidler 

(2019), Pinzino (2012), and Yapıcıoğlu and Kaptan (2017) claimed that citizens who are able to 

solve SSIs are responsible and scientifically literate citizens. To better understand what SL 

represents, the following definitions and frameworks of SL will be addressed.  

Koballa et al. (1997) claimed that the level of SL can be determined in citizens based on 

the seven SL levels: Level one includes failing to recognize words and issues as science related; 

level two includes recognizing words and issues as science related and offering minimal 

explanations; level three includes using scientific terms correctly, but its use is context-

dependent and shows misunderstandings within a wider scope of science; level four includes 

understanding concepts such as observation, variable, hypothesis, and data and can make use of 

them to design and assess the conclusions of a scientific investigation; level five includes 

understanding the big ideas of a science discipline and how these big ideas are related to one 

another within the context of the discipline; level six includes understanding the nature of a 
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science discipline and knowing its history; finally, level seven includes recognizing that science 

cannot be separated from the culture in which it is constructed. 

Koballa et al. (1997) defined SL in terms of SL levels used for decision making on SSIs; 

however, this study focused on SL definitions related to SSIs. SL definitions related to making 

decisions on SSIs are several. For example, the framework of Laugksch (2000) proposed steps 

for becoming scientifically literate citizens which include understanding science concepts and 

principles, and then applying them to solve problems. Similarly, Roberts (2007) described SL 

upon referring to two visions: practicality and functionality. In other words, students can become 

scientifically literate, if they practically comprehend the principles of science and functionally 

uphold any science related issue they face. Therefore, addressing SSIs in classrooms triggers the 

responsibility in students, which is, after all, the essential outcome of SL. Thus, the functionality 

of SL allows students to solve SSIs (Pinzino, 2012). Despite the different definitions of SL, 

PISA’s definition of SL, along with Kahn and Zeidler (2019), Pinzino (2012), and Yapıcıoğlu 

and Kaptan (2017), is used in this study. PISA’s definition of SL is pertinent as it is a major 

assessing tool used worldwide; its results allow schools to seek higher achievement levels and 

strivefor better educational quality (Sjøberg, 2015; Translated by ContentEngine, 2021). 

Moreover, Laugksch (2000) provided the benefits of SL on the micro (individual) and 

macro (social) level. On the micro level, confidence levels, job opportunities and moral benefits 

increase. At the macro level, a scientifically literate citizen becomes a part of the society, 

provides support, and acts as a decision maker. Among the essential concepts of science 

education in the contribution of developing science literacy is SSIs; therefore, all citizens or 

students are encouraged to debate on SSIs (Evren-Yapıcıoğlu, 2018).  



 

11 
 

2.2 Socioscientific Issues (SSIs) 

 SSIs are social problems mainly addressed in the field of science education (Davisson, 

2019; Suping, 2007; Yapıcıoğlu & Kaptan, 2017). Examples of SSIs include UV radiation, stem 

cells, cloning, waste control, hydroelectric powerplants, global warming, chicken slaughtering, 

and vaccines (Davisson, 2019; Kahn & Zeidler, 2019; Yapıcıoğlu & Kaptan, 2017).  

There are varied definitions of SSIs in the literature (Hancock et al., 2019). McLaughlin 

(2003) and Levinson (2006) defined SSIs as complex issues understood and analyzed differently 

by people of different societies. An SSI relevant to a society is not necessarily relevant to another 

(Marks & Eilk, 2009). Van Aalsvoort (2004) and Stuckey et al. (2013) stated that relevance of an 

SSI could be personal (relating to a person’s life), professional/vocational (relating to science-

related occupations ), or social (relating to social issues). Relevance of SSI is critical in science 

education. Hofstein et al. (2011), Kahn and Zeidler (2019), and Yapıcıoğlu and Kaptan (2017) 

argued that teachers shall introduce an SSI objectively in class to avoid false personal judgement. 

Students shall indicate whether the SSI is relevant or not according to their own perspectives and 

understandings of this issue (Davisson, 2019; Hancock et al., 2019).  

Marks and Eilks’ (2009) framework addressed that an issue is to be called an SSI if it is 

authentic, controversial, and argumentative. Similarly, Sadler (2011) defined SSIs as open-ended 

controversial issues related to science and influenced by other factors such as economics, ethics, 

and politics. Sadler’s definition is chosen to be adopted for this study as it is a comprehensive 

definition. A last definition of SSIs includes that of Evren and Kaptan (2014) who presented a 

framework for pre-service and in-service teachers as well as researchers to use and determine 

whether an issue is an SSI. They stated that an issue is to be called an SSI if it meets the 

following criteria: whether the issue is scientific, involves a dilemma, is within the scope of 
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science society-technology interaction, is open-ended, has multiple correct answers, and finally, 

whether it changes depending on the individual's ethical and moral values.  

One of the current authentic SSIs striking worldwide is the COVID-19 pandemic, causing 

anxiety in the world’s societies (Reiss, 2020). This pandemic affected individuals’ lives in a 

multitude of sectors such as businesses, lifestyle, and education (Adedoyin & Soykan, 2020; 

Christina et al., 2020; Ghanaiem, 2020; Rosawati & Rahayu, 2021). In science education, 

COVID-19 pandemic is described as an SSI since it has scientific data that changes daily and 

causes dilemmas (Evren Yapıcıoğlu, 2020; Reiss, 2020).  

COVID-19 improved science education on one hand, but it challenged its practice on the 

other hand (Fackler & Sexton, 2020). Not only did COVID-19 play a role in shifting the focus of 

science education towards online platforms, but it also provided science teachers the opportunity 

to address COVID-19 pandemic as an SSI in order to help students relate scientific issues to their 

everyday experiences (Fackler & Sexton, 2020). Using SSIs in science classrooms promotes SL 

and allows teachers to switch lecture-based learning to active learning (Holdbrook & 

Rannikmae, 2007; Kolsto, 2001; Lindahl et al., 2019). Teachers and students need to become 

aware of this pandemic and take it as an opportunity to make classes more engaging through 

debates or problem-solution attempts (Reiss, 2020; Zucker & Noyce, 2020).  

One of the COVID-19 challenges in science education is that teachers should not only be 

concerned with students’ personal safety but should also properly train them so that they develop 

skills, different from those developed prior to the pandemic such as digital and global 

competency (Zhao, 2020). Global competency is defined as the ability of a person to act as a 

leader and engage in actions trying to find possible solutions for a dilemma. Whereas digital 

competency is the ability of a person to use technology and work in a virtual environment. 
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Despite teachers’ awareness of the importance of introducing SSIs in classes, some science 

classrooms still lack SSI-based instruction such as COVID-19 pandemic as some teachers have 

minimal guidance incorporating it in their classes (Rahayu, 2021; Roehrig & Karahan, 2018; 

Zucker & Noyce, 2020).  

2.2.1 Importance of SSI  

 Since the 1970s, SSIs have been the focus in science education and remain the interest of 

many researchers and organizations today (Roehrig & Karahan, 2018; Yapıcıoğlu & Kaptan, 

2017). For instance, the World Health Organization studied the influence of integrating 

socioscientific issues on citizens (Suping, 2007). Upon integrating an SSI in science education, 

global citizenship and responsibility were developed in students, whereby they admired their 

social role as decision-makers and considered themselves as science experts.  (Davisson, 2019; 

Yapıcıoğlu & Kaptan, 2017).  

 SSIs are critical to introduce in classrooms, especially when teachers connect concepts to 

students’ lives or background knowledge. SSIs would therefore spark students’ interest in 

learning and discussing these issues. For example, in the United States, science teachers are 

generally required to address important science concepts (i.e., energy and matter) as stated by the 

Next Generation Science Standards (NGSS) (Zucker & Noyce, 2020). NGSS are specific U.S. 

standards implemented in the science curriculum and guide science teachers when they teach the 

required material. These standards aim to develop students’ scientific knowledge, inquiry, and 

practice. As a result, students begin to think, analyze, and act on a scientific issue. SSIs are 

crucial to be used as cases in context-based teaching enhancing student’s motivation to learn and 

engage in class activities (Rahayu, 2021).  
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The discussion of SSIs is necessary as students develop essential skills through 

analyzing, evaluating information, and respecting different perspectives (Davisson, 2019). Other 

skills are also developed by addressing SSIs in classrooms such as argumentation, decision-

making, character development, social awareness, moral and ethical reasoning, and SL (Evren-

Yapıcıoğlu, 2018; Rahayu, 2021; Yapıcıoğlu & Kaptan, 2017). Suping (2007) argued that 

addressing SSIs serves a significant role in developing citizens’ social role towards their 

societies in which personal, national, or global decisions are taken on controversial issues. 

Decisions on SSIs are made after understanding the issues, ethically evaluating them, and taking 

stances. 

Taking a decision regarding an SSI is an indication that the citizen has developed SL skill 

(Suping, 2007). Hence, the importance of addressing SSIs in science classrooms targets the 

significance of producing scientifically literate active citizens who are encouraged to be active 

learners (Boss & Krauss, 2007; Davisson, 2019; Evren-Yapıcıoğlu, 2018; Maia et al., 2021; 

Yapıcıoğlu & Kaptan, 2017). 

2.2.2 SSI-Based Instruction 

 Many teachers consider using SSIs as an effective tool in science education since 

students share their life experiences upon engaging in debates. SSI-based instruction uses an SSI 

as the main argument in the discussion of a chapter or unit (Sadler, 2011).  

Educators perceive the advantages of SSI-based instruction in classrooms as a 

development of students’ understanding of science-related content and manifesting this content 

within their surroundings (Sadler, 2011). As the science class becomes more student-centered, 

students become more motivated to explore the SSI, reflect on it, and execute moral decisions 

(Sadler, 2011; Zeidler et al., 2011). This mode of instruction develops students’ critical thinking, 
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argumentation, decision-making, and SL skills (Nihayah & Rahayu, 2021; Rahayu, 2021; 

Roehrig & Karahan, 2018; Sadler, 2011; Zeidler et al., 2011).  

A key for successful SSI-based instruction is managing classroom discussions in a way 

that students accept others’ beliefs and opinions (Kahn & Zeidler, 2019). The teachers’ role is 

secondary since they are the facilitators in the discussion while students’ role is primary (Presley 

et al., 2013; Zeidler & Nichols, 2009). Teacher training is needed to guide students’ SSI 

discussions respectfully, avoid reaching absolute conclusions, and accept their classmates’ views 

(Zeidler & Nichols, 2009).  

There are a variety of examples in the literature on how SSIs can be integrated in 

different lessons. Klosterman and Sadler (2010) reported that science teachers use media to 

address SSIs. For example, one elementary grade 6 earth science teacher addressed global 

warming through using media sources such as YouTube documentaries and asked students to 

search for articles on deforestation and global warming (Klosterman & Sadler, 2010). Media was 

found to be an important method to address SSIs in classrooms since it always offers students 

with updated information on the negotiated SSI in addition to those found in science textbooks 

(Reis & Galvao, 2004). As a result, media influences students with decision-making regarding an 

SSI in science classrooms since it provides them with authentic educational experiences (Hobbs 

& Jensen, 2009; Martinson, 2004).  

Another SSI-based instructional approach is the SSI teaching and learning framework 

(SSI-TL), consisting of three phases for teachers to follow in their teaching practices of SSI 

(Friedrichsen et al., 2016; Presley et al., 2013; Sadler et al., 2017). The first phase of SSI-TL 

consists of introducing the issue for students. The second phase includes encouraging students to 

argue on the issue and relate it to scienctific concepts. The third phase involves asking the 
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students to explore solutions and conduct their own research (Hancock et al., 2019; Sadler et al., 

2017). Students then solve the issue through synthesizing ideas and scienctific practices they 

encountered during their science lesson (Sadler et al., 2017). For example, Friedrichsen et al. 

(2016) reported that the antibiotic resistant bacterial infection was addressed by the SSI-TL 

framework in a high school secondary biology class as the focal SSI. First, students were 

introduced to the antibiotic resistance issue and a review of bacterial structure and evolution was 

addressed through a video and laboratory work. Then, students were grouped to discuss results. 

Finally, students conducted peer proposals that answered questions related to social challenges 

and engaged in jigsaw activity to explore different social perspectives of the SSI.  

In addition to the SSI-based instructional approaches explained above, the argumentation 

method is an important pedagogical approach to be used upon introducing an SSI (Baker et al., 

2009; Cavagnetto, 2010). Teachers allow students to argue with supported evidence upon 

discussing SSIs in classrooms. Clinici (2016) reported that through the argumentation method, 

pre-service teachers were able to share scientific knowledge on genetically modified organisms 

(GMOs) in their lessons. An effective tool that teachers used in argumentation is problem-

scenario, where teachers introduced the problem, discussed it in class, then asked students to 

conduct research to find key solutions (Yapıcıoğlu & Kaptan, 2017). Therefore, on a more 

general note, since most problem-scenarios raise ethical concerns, some teachers make use of 

these concerns to develop students’ abilities in raising questions and having discussions based on 

students’ own personal beliefs (Kahn & Zeidler, 2019; Yapıcıoğlu & Kaptan, 2017). The process 

followed by teachers upon introducing the problem-scenario is as follows: First, students are 

introduced to the topic. Then, they are asked to research it using a variety of sources. Afterwards, 

the students are expected to evaluate the sources, reflect on the content, question themselves, 
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reflect on concerns related to the issue, find key solutions, and finally debate with their 

classmates (Yapıcıoğlu & Kaptan, 2017). Another effective tool used in the argumentation 

method in classrooms is dilemma cards (Yapıcıoğlu & Kaptan, 2017). Teachers in Yapıcıoğlu 

and Kaptan’s (2017) study allowed students to use these cards and exchange them with others 

instead of orally expressing their opinions (Yapıcıoğlu & Kaptan, 2017). As a result, students 

developed argumentation skills as they debated and reflected on others’ opinions in an unbiased 

way. 

2.2.3 SSI-Based Instruction in Middle School  

SSI based instruction in middle school have always been considered essential among 

researchers. The SSI-based activities done by middle school students have shown improvements 

of reasoning and collection of evidence (Presley et al., 2013).  Along the same lines, Sean Smith 

et al. (2017) reported that middle school biology teachers increased students’ connection to the 

life science curriculum and engagment in class discussions as they addressed the Ebola outbreak 

in their lessons. Ever since the outbreak emerged, students were inquiring and discussing it 

regardless whether the teacher addressed it (Sean Smith et al., 2017). Similarly, Atabey and 

Topcu (2018) explained how grade 7 students’ argumentation skills improved upon learning the 

“Human and environment” unit as an SSI-based unit. This unit included global warming as an 

SSI. 

Moreover, Walker and Zeidler (2007) suggested that a middle or high school science 

educator can introduce genetically modified organisms (GMO) as an SSI in a unit called Issues 

Judgment. When this issue is generally addressed, students are asked to exchange thoughts and 

reflect on others’ opinions. For example, some students might argue that GMO is unhealthy 

while others might claim that it is a necessary substitute for depleted food resources.  
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Important health issues such as pandemics, measles, immunization, and vaccines are 

slightly tackled in science classes in middle school (Zucker & Noyce, 2020). Zucker and Noyce 

(2020) reported that one of the largest multi-disciplinary scientific societies, the American 

Association for the Advancement of Science (AAAS), recommends teachers to develop their 

teaching pedagogies through discussing SSIs in classrooms for students to evaluate, argue, and 

discuss these real-world contexts. AAAS and NGSS highlight the importance of addressing such 

health issues for students to participate in national or international public conferences and 

debates (Friedrichsen et al. 2016; Zucker & Noyce, 2020). Indeed, middle school teachers should 

not only share the health issues in class but also make students aware of SSIs social, ethical, and 

economic aspects (Tyrrell & Calinger, 2020; Zucker & Noyce, 2020). Hence, it seems that 

awareness of SSIs in the literature are considered essential for scientific literacy.  

2.2.4 SSI-Based Instruction in Immunology 

  González et al. (2013) reported that one of the important multi-disciplinary fields in 

science education is immunology. It includes important health issues such as immunity and 

vaccination, both of which are of public interest. Immunology is presented as one of the “hot” 

research topics in the field integrating SSIs. In science education, students are mostly exposed to 

immunology concepts in their daily lives by comparing with concepts learned in school 

(González et al., 2013). This discipline has a strong connection with the science present outside 

the school since it re-enforces important core-concepts such as human body systems, genetics, 

and immunity (González et al.,2013; Lukin, 2013). 

Teaching immunology is an effective connecting SSIs with student’s daily lives 

(González et al., 2013). The literature included examples on how SSIs can be introduced in 

immunology units in science classrooms. Rafolt et al. (2019) reported that in a secondary biology 
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lesson, students were introduced to the immune system and the function of vaccines through a 

one-hour lecture for four times per week by a scientist. The discussion included the importance 

and ethical significance of the measles vaccine on the individual and the society. After the 

discussion, students were interviewed to indicate responsible actions to follow during a 

vaccination campaign. Students’ discussion in interviews helped them evaluate the subject of 

vaccination ethically and morally. Results showed different attitudes of students towards 

vaccination since each related this issue to their own lives. Some students felt more comfortable 

discussing their positions during the interview rather than in front of their peers because they 

were uneasy regarding their classmates’ and teacher’s judgments. Therefore, Rafolt et al. (2019) 

argued that secondary teachers should work on such students and address vaccines or any 

controversial issue in an objective manner and create a safe environment for students to express 

their positions freely and comfortably. 

Similarly, Lundström et al. (2012) reported a study investigating upper secondary 

students’ views and decisions on influenza. This study was an example of applied immunology. 

The new influenza is also called the swine flu caused by the virus H1N1 and was first reported in 

February 2009 in Mexico and North America. This pandemic was reported in the media 

regarding how it affects the health of the mass population and shared information about its 

vaccine.  The vaccination towards H1N1 topic was discussed in the classroom. Afterwards, the 

teacher suggested an optional project for students. The project included documenting a video 

diary about students’ evaluation on the new influenza. After demonstrating the video diary, 

students were interviewed. The purpose of this project was to identify students’ evaluation of 

vaccines and decisions made regarding this SSI. Moreover, this project aimed to indicate 

whether schools are useful resources for tackling information on such SSIs among others. Only 
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seven secondary students participated in this study. Results indicated that only one student used 

her scientific background such as the history of medicine. Other students did not express enough 

knowledge about immunology learned in school although they were enrolled in the same school. 

For this reason, Jenkins (2010) explained how scientific knowledge is important when taking a 

decision. Relating scientific concepts with decisions on issues is difficult (Aikenhead, 

2006). Ratcliffe and Grace (2003) noted that teachers’ role in their science classes is necessary 

for initiating discussions and debates. This gives students the opportunity to express their 

personal beliefs, which in turn, will later increase the chances of proper decision-making. 

Immunology is not only addressed in schools but in universities as well. The SSI, 

antibiotics, was addressed in an undergraduate immunology course for biology students (Fowler 

& Zeidler, 2011). Fowler and Zeidler (2011) reported distributing an SSI questionnaire for 

students after discussing the use of preventative antibiotics in immunosuppressed patients. This 

questionnaire aimed at exploring the conceptual understanding and acceptance of the addressed 

SSI. The survey involved questions regarding student’s position towards the use of antibiotics 

and questions on how they used science content upon negotiating antibiotics. Upon answering 

the questionnaire, students were able to relate the SSI to some scientific concepts taught in class 

such as natural selection, changes in the population, process of science, immunology, and 

microbiology.  

2.2.5 SSI-Based Instruction in Immunology in Middle School  

Before introducing SSIs addressed in middle school immunology, it is essential to 

introduce generally how middle school teachers are addressing immunology concepts without 

resorting to lecture-based learning. Lukin (2013) explained that the key concepts of immunology 
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are complex. Thus, students need to learn these concepts in a simple manner since they are 

crucial in their everyday lives.  

Different techniques have been highlighted by researchers to enhance middle school 

students’ learning of immunology. Lukin (2013) reported on the use of hands-on activities as one 

technique. For example, learning about the human body organs and immune system can be 

achieved through the dissection of mice. When middle school students dissected a mouse, they 

were more motivated to raise questions regarding immunology and biology. This experience was 

reported as positive by students conducting the experiment since it extended their knowledge. 

The use of educational games is another technique that a teacher can utilize to expose 

middle school students to immunology concepts. Cheng et al. (2014) reported that grade seven 

students learned about the immune system through playing a game called humonology. This 

game included visual representations of the immune system. It included two options: one for 

playing the game and the other for tutorials. Players were exposed to different immune cells, and 

they chose according to what they had learned. Humunology game significantly improved 

students’ understanding of the immune system. Seventh grade students reported that the game 

was useful and that they were satisfied since learning was conducted through play. Hence, using 

educational games is successful for improving students learning (Vogel et al., 2006). 

There exists minimal research addressing SSIs within the context of an immunology unit 

in middle school biology. Most articles found their target sample either college or secondary 

classes. The only research study targeting middle schoolers was by Paul and Budd (2007). These 

researchers addressed how grade 7 and 8 students were introduced to the Cholera epidemic that 

started in London in 1854. First, students met guest speakers who explained about infectious 

diseases and the immune system. Then, students visited a DNA analysis facility. Finally, through 
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a lab experiment, students explored the source of cholera and how it was spread. This visual 

exposure of the disease made students more motivated in learning of immunology concepts and 

similar SSI topics (Paul & Budd, 2007). As a result, it is evident that the mode of instructions 

plays a significant role in integrating SSIs in the classroom.  

2.2.6 Benefits and Challenges of SSI-Based Instruction 

SSI-based instruction practices offer students the opportunity to learn about how to argue 

and share different opinions (Klosterman & Sadler, 2010; Zeidler et al., 2008; Zeidler & Nichols, 

2009). Thus, addressing SSIs in classrooms raises social awareness, promotes student-centered 

teaching approach, and supports self-confidence and character development (Holdbrook & 

Rannikmae, 2007; Kolsto, 2001; Zeidler et al., 2011). Additional benefits of SSI-based 

instruction include increasing students’ engagement relating what they learn from science 

concepts to their own lives (Klosterman & Sadler, 2010; Sadler et al., 2017; Topcu et al., 2018). 

Students, after all, become motivated and are boosted with positive emotional experiences as 

they learn SSIs (Klosterman & Sadler, 2010; Tomas & Ritchie, 2012). 

While SSI-based instructions showed multiple benefits, teachers face challenges when 

addressing SSIs in their classrooms (Zucker & Noyce, 2020).  Drawbacks of SSI-based 

instruction include a lack in SSI curriculums to implement in classrooms (Erman & Sari, 2019; 

Hancock et al., 2019; Tidemand & Nielsen, 2017). Davisson (2019) argued that the challenge of 

SSI practices is that it cannot be presented in class if teachers are not well prepared to discuss 

controversial issues.  As a result, teachers are challenged upon introducing an SSI since they are 

not familiar with ethical reasoning upon discussion (Chen & So, 2017; Ottander & Ekborg, 

2012). Moreover, Pedretti (1999) and Oulton et al. (2004) emphasized that teachers in class 
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should not take positions and should know how to end the discussion so that students are not 

puzzled or face any misconceptions.   

Moreover, there has been a lack of resources for SSI instruction widely (Davisson, 2019). 

Thus, not only is professional SSI-based instruction training for teachers needed, but also SSI-

based instructional resources are needed as well (Davisson, 2019). Despite teachers’ awareness 

of the importance of introducing SSIs in classes, some science classrooms still lack SSI-based 

instruction, and teachers have minimal guidance on incorporating it in their classes (Rahayu, 

2021; Roehrig & Karahan, 2018; Zucker & Noyce, 2020). Therefore, there needs to be a 

common awareness of the issue at hand.  

2.3 Teaching of COVID-19 Pandemic 

Since COVID-19 pandemic is a multi-disciplinary SSI, its discussion in a science 

classroom provides students with the opportunity to link science with sociology, politics, and 

economics (Reiss, 2020). Reiss (2020) and Maia et al. (2021) revealed that sociology is 

integrated when discussing the relevance of COVID-19 pandemic to students’ societies, its 

influence, and students’ motives to take social responsibility and action towards finding solutions 

for the issue. As for politics, COVID-19 pandemic encourages students to think of democratic 

decisions that could be taken on a personal, national, or international level. As for economics, 

students could reflect on how the economy of different countries was affected. The economy of 

science includes discussions about competitions, investments, and advertisements regarding a 

scientific issue (Maia et al., 2021). To conclude, a variety of areas are essential in tacking SSIs.  
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2.3.1 Teaching of COVID-19 Pandemic in Middle School 

COVID-19 pandemic was the SSI mostly impacting middle school in the year 2020-2021 

(Tyrrell & Calinger, 2020). Middle school teachers faced challenges in sparking students’ interest 

in learning science because of the different impacts caused by the COVID-19 pandemic. Thus, 

using SSI-based instruction to engage middle school students in ill-structured problems increased 

teachers’ motivation to teach and students’ motivation to learn (Tyrrell & Calinger, 2020). 

Tyrrell and Calinger (2020) reported that middle school science teachers used problem-

based learning (PBL) in their classes to address topics related to COVID-19 pandemic. Such 

topics that were taught included vaccines, ventilators, and distribution of supplies. The authors of 

the study believed that PBL engages students in active learning in which students act as problem 

solvers through using their problem-solving and critical thinking skills.  For instance, in a PBL 

classroom that integrates an SSI, students were introduced to a new vaccine, and they were asked 

to act as health professionals and were expected to do research and decide on the effectiveness of 

the vaccine and its appropriate age group (Tyrrell & Calinger, 2020). 

In addition, Atabey (2021) reported that a middle school science teacher used 

argumentation to introduce topics related to COVID-19 such as vaccines and distant education. 

The class discussion included asking students about their views towards COVID-19 vaccination 

and position towards distant learning. Students’ answers were straightforward and not much 

debatable since the teacher developed questions that only addressed the advantages and 

disadvantages of the issue. It is recommended that teachers be more trained on addressing this 

SSI in a way that the argument in class considers discussing different perspectives of an issue. 
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2.3.2 Teaching of COVID-19 Pandemic in Immunology 

Currently, much research has been conducted on the COVID-19 outbreak, especially in 

the field of health sciences. An example of a moral and ethical issue related to COVID-19 is 

vaccination (Nasuhbeyoğlu & Topçu, 2020). Any field could address a real-world problem, yet 

the use of active learning activities including SSIs is significant in immunology. In the 

Immunology context, debates about COVID-19 vaccination are among the “hottest” 

controversies nowadays (Atabey, 2021). Upon teaching COVID-19 pandemic in a science 

classroom, students gained the opportunity to use their scientific knowledge and evidence to 

engage in arguments which allowed them to take reasonable and effective democratic decision-

making solutions (Davisson, 2019; Lindahl et al., 2019).  

Anderson et al. (2020) reported that the use of SSI in active learning setting in teaching 

immunology makes it engaging for students to think critically and understand the immune 

system and the issue on vaccination. The immunology field integrates interdisciplinary concepts 

such as vaccines which are important to develop SL in students (Reiss, 2020). In a study 

conducted on a group enrolled in an immunology course, Reiss (2020) reported that students’ 

confidence, SL skills, engagement, and argumentation skills significantly increased upon 

COVID-19 pandemic integration when teaching about immune response.  

In an immunology-related lesson, students can better understand the function of a virus 

and its effect on the human body through constructing a model on the virus (Anderson et al., 

2020). The integration of “modeling” in a science classroom to teach an SSI is among the most 

meaningful processes for students to understand scientific phenomena (Zangori & Forbes, 2014). 

Moreover, constructing models in an SSI-based instruction classroom is one way to produce 

scientifically literate students (Ke at al., 2020). Ke et al. (2021) reported that COVID-19 and 
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modeling can be meaningfully incorporated in a science/biology classroom. For example, based 

on student’s knowledge on viruses’ structure and function, they can model the structure of the 

respiratory syndrome Corona virus 2 (SARS-CoV-2) which led to COVID-19 pandemic and how 

it invades the immune cells (entry process, replication, and exist process). The authors similarly 

explained that students can create a model to explain how SARS-CoV-2 can pass from one 

person to another, thus illustrating the importance of wearing a mask for safety. Models can be 

virtually created upon specific online platforms such as Net-Logo simulation. This simulation 

correlates the impact of social distancing on the spread of a virus. Students will be able to 

determine correlations among variables through checking the virtual graphs.  

2.4 Refocusing the Discussion 

Integrating SSIs in science classrooms is vital since SSIs are among the most essential 

concepts in science education to develop scientifically literate students (Davisson, 2019; Evren-

Yapıcıoğlu, 2018; Suping, 2007; Yapıcıoğlu & Kaptan, 2017). Hence, addressing the recent 

worldwide striking SSI, which is COVID-19 pandemic, is significant especially that it connects 

to students’ lives (Reiss, 2020). SSI-based instruction is one method for integrating SSIs in a 

class discussion. This method aims to develop many skills including argumentation, decision-

making, critical thinking, and SL (Nihayah & Rahayu, 2021; Rahayu, 2021; Roehrig & Karahan, 

2018; Sadler, 2011; Zeidler et al., 2011). Despite teachers’ awareness of the importance of SSI-

based instruction, science classrooms still lack it due to teachers’ lack of training (Rahayu, 2021; 

Roehrig & Karahan, 2018; Zucker & Noyce, 2020). 

Addressing SSIs in an immunology-related lesson is significant since it is multi-

disciplinary and rich with diverse and essential core-concepts such as vaccines, genetics, 

immunity, and body function, all of which are highly related to students’ everyday life (González 
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et al.,2013; Lukin, 2013). Currently, much research has been conducted on the COVID-19 

outbreak, especially in the field of health sciences. Moreover, middle school students were 

mostly impacted by the SSI COVID-19 pandemic in the year 2020-2021 (Tyrrell & Calinger, 

2020). However, research on SSIs in teaching within the context of an immunology unit in 

middle school biology is scarce. Research articles mostly targeted college and secondary classes. 

The only research study integrating an SSI in an immunology unit in middle school was 

published by Paul and Budd (2007). These researchers addressed the Cholera epidemic in an 

immunology unit to middle school students (grades 7 and 8). Yet, no study addressed the 

COVID-19 pandemic in an immunology unit in middle school biology. Therefore, this study was 

conducted to explore how grade 8 biology teachers integrate the topic of COVID-19 pandemic 

within the context of an immunology unit and to what extent they addressed it as an SSI.  
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Chapter Three 

 

Methodology 

The following chapter illustrates the research method that was utilized in the study. This 

study aimed to explore how grade 8 biology teachers integrated the topic of COVID-19 

pandemic within the context of an immunology unit and to what extent they addressed it as a 

socioscientific (SSI) issue. This chapter also describes the research design, participants, the 

immunology unit in the Lebanese Life and Earth Science curriculum, data sources, procedure, 

data collection and analysis, as well as validity, reliability, and ethical considerations. 

This study is guided by the following questions: 

RQ1: How do grade 8 biology teachers integrate the topic of COVID-19 pandemic within 

the context of an immunology unit? 

RQ2: To what extent do these grade 8 biology teachers address COVID-19 pandemic as a 

socioscientific issue? 

3.1 Research Design 

This study employed multiple qualitative case studies. Case studies are used to 

investigate a phenomenon (how science teachers teach COVID-19 pandemic) in a real-life 

context (grade 8 classrooms) (Roehrig & Karahan, 2018). A multiple case study design was used 

since the researcher needed to gain insight on how different science teachers working in different 

contexts integrated the SSI (COVID-19 pandemic) into their teaching practices (Roehrig & 

Karahan, 2018). Moreover, the integration of COVID-19 pandemic in immunology lessons 

might differ from one teacher to another. The study is qualitative and descriptive in nature as it 
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thoroughly investigated the pedagogies followed by five grade 8 biology teachers in integrating 

COVID-19 pandemic in classrooms (Merriam, 2009). The multiple case studies used qualitative 

data collection tools, which included interviews, classroom observations, and teachers’ lesson 

plans. Responses derived from the three tools were analyzed using qualitative thematic analysis. 

3.2 Participants 

The participants in this study were five grade 8 biology teachers integrating COVID-19 

pandemic upon teaching the Immunology unit in their classrooms. The five participants were 

selected from five different private schools in Beirut, Lebanon. The selected teachers from those 

schools teach the immunology unit within the biology subject following the Lebanese curriculum 

requirements. The biology subject in the Lebanese curriculum is formally named Life and Earth 

Sciences. Biology and Life and Earth Sciences will both be used interchangeably in this thesis.  

Purposive sampling was used to select and recruit the participants. Criteria that helped in 

selecting and recruiting the teachers included the following: The teachers must integrate COVID-

19 pandemic in their grade 8 biology classrooms while teaching immunology. Moreover, they 

must use English as the language of instruction, teach at a private school, follow the Lebanese 

curriculum and have at least five years of teaching experience. The latter is considered an 

essential criterion as this study targeted experienced teachers, which according to Koni and Krull 

(2018) are considered as such if they have at least five years of teaching experience.  

After obtaining IRB approval from the Lebanese American University, the researcher 

approached the five participants by physically visiting the schools and presenting their school 

principals and teachers with the prepared consent forms. 
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The first participant, teacher Nada (pseudonym), has been passionate about biology since 

she was a student at school. Teaching immunology is among her favorite lessons since it is pure 

biology. After graduating from the Life Sciences section of the Lebanese baccalaureate, she 

majored in biology at a university in Beirut, Lebanon.  During her bachelor’s degree, she started 

teaching biology for grades 7 and 8 and science for grades 1 to 3 at a school in her village. After 

three years of working, Nada then pursued a master’s degree in biology and forensic science in 

Lebanon and then switched to teach at the school where she currently teaches. For the past two 

years at this school, Nada has been teaching science from grades 3 to 6 and biology and 

chemistry for grades 7 and 8. The school is a non-religious school which welcomes all students 

without any restrictions on their religious attire (e.g., wearing the veil) or nationality. This 

private school has mixed gender. The curriculum followed is either the Lebanese or foreign 

curricula (The American System). The former is taught for students who will be taking the 

Lebanese official exam (Brevet and Baccalaureate II). The latter is taught for students who have 

a dual or a non-Lebanese nationality. Grade 8 biology is taught following the Lebanese science 

curriculum. There is only one grade 8 section including only 13 students. The book Nada uses to 

teach grade 8 biology is the Lebanese Life and Earth Science textbook published by Habib 

publishers. Other materials used include the active board for PowerPoint lectures. 

The second participant teacher, Randa (pseudonym), described biology and chemistry as 

her two favorite subjects but preferred biology over chemistry. Randa enjoys teaching 

immunology as it has been one of her favorite subjects since university years. Her academic 

journey started upon graduating from the Life Sciences section of the Lebanese baccalaureate, 

then pursued a bachelor’s degree in biochemistry in Lebanon. After that, she pursued a master’s 

degree in biochemistry and obtained a teaching diploma for teaching secondary classes. Randa 
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has been a biology teacher for grades 7 to 12 at the participant school for 10 years. In her third 

year of teaching at this school, she also taught chemistry.  Prior to teaching at the participant 

school, she taught grade 5 science and biology for grades 9 and 10 at two different schools.  The 

founder of the school in which Randa currently works at is for a well-known political man in 

Lebanon. Thus, the school is related to a political party. The founder’s images are displayed in 

several areas of the school. Although the school is gender-mixed, the students (and their parents) 

are usually affiliated to that founder’s religion and party. Only the Lebanese curriculum is taught 

at this school.  Each grade level includes two to three sections. Grade 8 includes three sections, 

each section containing around 34 students.  Each coordinator is responsible for selecting the 

subject’s textbooks for each grade level following the Lebanese curriculum. Teachers of that 

subject must use the textbooks assigned by the coordinators, but they are also encouraged to 

create their own handouts and use the active board for PowerPoint presentations.  

The third participant teacher, Batoul, (pseudonym) stated that her favorite subject has 

never been biology. She only started teaching biology because it was an opportunity for her. 

However, Batoul grew acquainted to the subject, and it grew on her. Batoul enjoys teaching 

immunology since she finds it the most interesting unit.  Batoul graduated with a degree in Life 

Sciences of the Lebanese Baccalaureate and then majored in Biochemistry at a Lebanese 

University back in 2008. She started her career as an English teacher to secondary students at a 

school for two years. She then worked as a chemistry shadow teacher for students with learning 

difficulties at a different school. She has been teaching at the participant school for the past 10 

years. She had started by teaching science and biology for grades 6 to 8 and then began teaching 

grades 8, through 12. The current school Batoul teaches at is a religious Islamic school only for 

veiled girls. However, it welcomes students from all religions as long as the girls are veiled 
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inside the school premises. The majority of students, nevertheless, belong to the Muslim religion. 

This school offers only the Lebanese curriculum and uses the Lebanese National textbooks. 

There are two sections for grade 8, and each section includes around 34 students. Batoul uses the 

old national textbook published by the Center for Educational Research and Development 

(CERD). In addition to the textbook, her grade 8 students are taught mostly through lecturing. 

The active board is used to display PowerPoint presentations. 

The fourth participant teacher, Mostafa (pseudonym), believes teaching biology is very 

essential for students as biology is an integral part in every aspect of students’ lives, especially 

“immunology,” since it teaches students on how to prevent inflections and diseases. Mostafa 

received his bachelor’s degree in Biology from a university in Lebanon. His true passion was 

dentistry, but for practical purposes (time), he opted for biology. Mostafa has 13 years of 

teaching experience. He started teaching grade 6 and then taught grade 7 and 8 before he moved 

on teaching grades 10 and 12. Besides teaching, he works as a consultant for COVID-19 patients 

in a Suburban area in Beirut.   Once there is a COVID-19 case, he contacts the patient directly, 

advises them to take precautions, and constantly conducts follow-ups to prevent the transmission 

of the disease and secures a safe environment for the patient and their surroundings. Currently, 

Mostafa teaches grade 8 and secondary in which where all his students are males. The school is a 

religious school for boys and only offers the Lebanese curriculum. Mostafa’s classroom includes 

34 students in two grade 8 sections. Inclusive education is employed at this school whereas in 

each session observed in grade 8, three to four students left the room for inclusive classes. The 

textbook used is the Lebanese National textbook published by CERD along with the teacher’s 

resources. Teaching methods and tools include PowerPoint presentations and the white board. 
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The fifth participant teacher, Mariam (pseudonym), is passionate about biology as it had 

been her dream to pursue it as a major. Although she currently teaches all the scientific subjects 

(biology, chemistry and physics) to seventh, eighth, and ninth graders, she enjoys teaching 

biology the most because she sees herself as a worthy scientist. She prefers and enjoys teaching 

immunology since it is highly related to the immune system and the current pandemic (COVID-

19). Because of the interactive nature that occurs in teaching immunology, Mariam believes that 

teaching this unit strengthens the relation between the students and herself. Prior to her 

professional career, she graduated with a degree in Life Sciences then majored in Biology. She 

then pursued a master’s degree in Plant Biology. During her study, she completed several 

internships including working at a pharmacy, conducting first aid as well as working as an 

environmental tutor and consultant for planting at a non-governmental association. After 

graduation, Mariam taught for three years in two schools. After that, she joined the participant 

school in this study where she has been working for the last two years. The school is a religious 

yet mixed-gender school. The school follows the Lebanese curriculum only. There is more than 

one section per grade level. For grade 8, there are three sections, each containing 34 students. 

This school also creates their own textbooks following the Lebanese curriculum only. Textbooks 

and active boards are mostly used in classes.  

3.3 The Immunology Unit in the Lebanese Life and Earth Science Curriculum 

The immunology unit includes three chapters: immunological specificity, deficiency and 

disorders of the immune system, and preventive and curative methods. The first chapter includes 

an explanation about immune reactions, antimicrobial defense, and blood transfusion. The 

second chapter explains allergies and AIDS. The third chapter discusses vaccination and 

serotherapy and the use of antibiotics (Antisepsis and Asepsis).  Vaccination and Serotherapy is 
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a lesson in the latter chapter and was chosen to be investigated by the researcher because the 

participant teachers mostly integrate COVID-19 pandemic in this lesson as mentioned during 

their interviews.  In addition, the researcher was also interested in “Vaccination and 

Serotherapy” because Atabey (2021) reported that in the immunology context, debates about 

COVID-19 vaccination are among the “hottest” controversies nowadays.  The researcher ignored 

Antisepsis and Asepsis since COVID-19 was not involved as a part of this lesson by the 

participants.  Public and private schools following the Lebanese curriculum must fully tackle the 

immunology unit in grade 8. In public schools, Life and Earth Sciences is taught for grade 8 as 

50-minute-sessions twice per week, but in private schools, they might offer three sessions for this 

subject. In the participating schools, biology is taught twice per week for 45 minutes. All 

sessions were shortened amid COVID-19. This year, the sessions at four participating schools 

were all face-to-face sessions except for teacher Randa, who was assigned to teach one of the 

two sessions virtually. 

The grade 8 Life and Earth Science curriculum involves discussions on controversial 

issues (e.g., AIDS). Moreover, objective number 14 in the general objectives of the Lebanese 

Science curriculum (Appendix A) states that students must learn to solve scientific problems. 

Hence, it was the researcher’s intention to choose the Lebanese curriculum (grade 8 in specific) 

for this study as it involves discussing controversial issues. The participating teachers integrated 

COVID-19 pandemic in the third chapter of the immunology unit, “vaccination and serotherapy” 

through different styles of teaching including discussions, PowerPoint presentations, research 

projects, or graph analysis. The objectives of the “vaccination and serotherapy” lesson were 

mainly to define and comprehend the two therapies and the vaccine mechanism. This specific 

lesson was covered in three to four sessions. Moreover, the aim of integrating COVID-19 
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pandemic was within the context of relating biology to real-life experiences. An example 

included the development and administering of the COVID-19 vaccine.  

3.4 Data Sources 

Data sources for this study involved teacher lesson plans, semi-structured interviews, and 

classroom observations. The three sources yielded data pertinent to both research questions. All 

data were analyzed qualitatively through thematic analysis 

3.4.1 Lesson Plans  

The teachers’ lesson plans for vaccination and serotherapy were the first data source 

collected from the participants as they were considered essential for both collecting data and for 

setting observation schedules. Not only did the lesson plans serve in selecting the classroom 

sessions for observation but also aided with planning the interviews. Generally, the lesson plan 

offered the researcher more detailed information about the lesson’s objectives, procedures, 

strategies of integrating COVID-19 pandemic, and practice tools including classwork and 

homework. The lesson plan structure differed from one teacher to another. For example, one of 

the teachers submitted a brief word document on vaccination and serotherapy. However, the 

other three teachers provided the researcher with a more detailed PDF document. The fifth 

participant simply submitted a PowerPoint presentation of the vaccination and serotherapy lesson 

which she called a lesson plan. The same PowerPoint presentation was demonstrated to students 

later on in class. The researcher did not push for a more detailed lesson plan in order not to 

pressure the participant teacher. The common features presented among the five participants’ 

lesson plans were the objective of the vaccination and serotherapy lesson, procedure, activities, 

number of sessions needed, and information regarding COVID-19. 
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3.4.2 Semi-Structured Interviews 

Semi-structured in-depth face-to-face interviews were conducted. The interviews were 

conducted with all five participant teachers after piloting the questions. Each interview lasted 

between 60-90 minutes. The date and timing of the interviews were scheduled according to the 

participants’ preferences and availability. All interviews were audio-recorded and then 

transcribed to serve for data-analysis. The aim of the interviews was to help the researcher 

deeply understand the interviewees’ experiences about the topic (Fraenkel et al., 2012; Merriam, 

2009), i.e., how grade 8 biology teachers integrated the topic of COVID-19 pandemic within the 

context of an immunology unit. This method deemed highly effective as interviews are an 

effective source of data in an interactive setting (McLafferty, 2004). 

The interview questions were divided into three sections: demographic information, 

teaching of COVID-19, and COVID-19 as an SSI (see Appendix B). The first section included 

seven questions. The first set of questions focused on the participant teachers’ educational 

background, years of teaching experience, subject(s) taught at school, reasons why they continue 

teaching biology, and a description of teaching the immunology unit with its challenges. The 

second section, which included four questions, targeted the first research question: how grade 8 

biology teachers integrated the topic of COVID-19 pandemic within the context of an 

immunology unit. The questions in this section required responses on teachers’ ways of 

integrating COVID-19 pandemic within the context of an immunology unit, a description of 

COVID-19 integration in an immunology lesson, the relation of COVID-19 to immunology, 

teacher preparation to integrate COVID-19 pandemic, and the importance of integrating COVID-

19 pandemic. Question one was adapted from the interview protocol of Alamri (2017), which 

constructed the interview questions according to the interviewing framework based on Charmaz 
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(2014). Alamri (2017) explored Saudi Arabian science teachers’ teaching practices of SSI. The 

first question was modified by substituting the word “specific issues” by “COVID-19” as this 

study targets COVID-19 pandemic and not SSI in general. Questions two, three, and four were 

adapted from the semi-structured interview questions developed by Lee et al. (2006). Lee et al. 

(2006) explored Korean secondary science teachers' perceptions of the introduction of 

socioscientific issues into the science curriculum. Although the title of the latter study includes 

perception, it includes some of the Korean teachers’ SSI practices as well. The adaptations made 

on the current study questions were substituting “science” by “immunology” and “SSIs” by 

“COVID-19 issue”. Prior to piloting, this section initially included five questions, but after 

piloting, one question was removed: “In your own words, can you give me any additional 

objectives for integrating COVID-19 in teaching an immunology lesson?” The question was 

deemed to be repetitive after receiving the pilot participant’s feedback and response.   

The third and final section targeted the second research question which is to explore to 

what extent grade 8 biology teachers addressed COVID-19 pandemic as an SSI. This section 

included five questions which required responses from teachers about their knowledge on SSIs, 

relation of COVID-19 to everyday life, whether COVID-19 pandemic is an SSI, whether they 

teach COVID-19 pandemic, additional reasons for integrating COVID-19, and their ability to 

integrate COVID-19 pandemic in class debates. The questions of this section were adapted from 

the interview protocol developed by Sadler et al. (2006), except for the second and the fourth 

question, which were adapted from Lee et al., (2006). Sadler et al. (2006) explored teacher 

perspectives on SSI use and on dealing with its ethics in science classrooms. The adaptations 

made substituted the word “socioscientific issue” with “COVID-19”. Question two, which was 
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adapted from Lee et al. (2006), was only rephrased for clarity. The fourth question in this section 

was modified and rephrased after piloting the interview.  

3.4.3 Classroom Observations  

Nineteen classroom observations were conducted using an observation protocol and an 

observation journal. Non-participant classroom observations were conducted since the researcher 

did not interfere or participate in any discussion or activity. Each session lasted for 45 minutes. 

Each of the teachers gave two biology sessions per week for each section during the observed 

timing. In this study, the observations served to directly view teachers’ integration of COVID-19 

pandemic within the context of an immunology unit specifically in vaccination and serotherapy 

lesson and observed students’ responses and interactions. There exist many observation protocols 

that evaluate the quality of instruction such as the Inside the Classroom: Observation and 

Analytic Protocol (Weiss et al.,2003), the Reformed Teaching Observation Protocol (RTOP) 

(Sawada et al., 2002),1998-99 Local Systemic Change Classroom Observation Protocol (LSC 

protocol) (Horizon Research, 1999), and the CETP Core Classroom Observation Protocol 

(C.O.P.) (Lawernz et al., 2002). However, this study focused on exploring the nature of the 

classroom rather than the quality of instruction. Since this study explored whether COVID-19 

pandemic is tackled as an SSI, an observation protocol specific to SSI instruction called SSI-

observation protocol (SSI-OP) was used (Topçu et al., 2018) (see Appendix C). The SSI-OP 

addresses “five dimensions of SSI-based instructional activities: focus of instruction, teaching 

moves, role of teacher, role of students, and classroom environment” (Topçu et al., 2018, p. 4). 

The use of the SSI-OP helps in improving science education since it documents the teaching 

practices of SSI and professional development of the teacher and changes in teaching practices 

over time. The use of SSI-OP helped the researcher explore whether COVID-19 pandemic was 
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addressed as an SSI in the participants’ science classroom. The SSI-OP has three sections; 

however, the researcher did not use the SSI-OP in the same way it is developed. Only the third 

section was adopted from the SSI-OP since it is concerned with observing the teacher’s 

classroom. The other two sections include inserting data about demographic information, space 

of class, students’ numbers, which are not pertinent for the research questions of this study. The 

third section of the SSI-OP has two columns. One is called observation categories and the other 

is scale (0= not observed,1= observed once or 2= observed twice). Every phrase under the 

observation categories column was scaled.  Adaptations from the SSI-OP protocol included 

deleting some phrases which do not relate to this study. The items were rephrased for clarity. 

Since this questionnaire is of a quantitative nature, the researcher added a third column to explain 

the choice of each scale for every phrase and to add a qualitative aspect to it. In addition to this 

column, the researcher had an observation journal for additional notes. After piloting, the SSI-OP 

observation categories were reshuffled in a more organized and focused hierarchy which suits 

the researcher better for analysis.  

3.5 Procedure 

Before starting data collection, the researcher secured the IRB approval (January 2022). 

The researcher then started contacting schools. After communicating with twenty private schools 

for two weeks, five schools agreed to be a part of this study (End of January 2022). The 

researcher then went in person to each school and presented the school with a letter and a 

consent form to the school principal and teacher respectively. At the same time, the researcher 

chose a sixth school to a be a pilot in this study.  A letter and a consent form were also given to 

the principal and the teacher respectively.  
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3.5.1 Pilot Study  

For the pilot study, the teacher at hand was not a participant in this study. The researcher 

collected the lesson plans, interviewed a teacher and attended her last session on vaccination and 

serotherapy (during end of January 2022). The teacher has had 22 years of teaching experience. 

She currently teaches sciences from grades 4 to 6 and teaches biology, physics, and chemistry for 

grades 7 and 8. The pilot interview lasted for 60 minutes via a zoom video call and was recorded. 

After the transcription of the interview, it was shown that the teacher integrated COVID-19 

pandemic in the vaccination lesson of the immunology unit. After data collection from the pilot 

teacher, the researcher modified some information regarding the interview and the observation 

protocol as previously mentioned. 

3.5.2 Data collection 

In the first week of February 2022, all consent forms from the five participating schools 

were secured. The school principals and participants approved and signed the received letters and 

consent forms which stated the purpose of this study, voluntary participation, and confidentiality 

of the information. The researcher then scheduled a meeting with each participating teacher to 

collect their lesson plans and set a date and time for the interview and classroom observation. 

The researcher first collected the lesson plans for Chapter 3 in the immunology unit: 

“Preventive and Curative Methods”. Within this chapter, all participants provided the researcher 

with a lesson plan for vaccination and serotherapy. Batoul, on the other hand, only provided the 

researcher with a detailed PowerPoint presentation on “Vaccination and Serotherapy” she called 

a lesson plan. “Vaccination and Serotherapy” lesson plan underwent analysis.  

In the next phase, 60–90-minute face-to-face interviews in English were conducted in 

mid-February 2022 and lasted a week. Tips from Charmaz (2014) regarding interview protocol 
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were followed: refraining from interrupting the interviewee, being a good listener, and only 

interrupting the interviewee digresses or if more explanation is needed. Those suggestions were 

taken into consideration upon conducting the five interviews. During the interview, the 

interviewer was able to clarify the question when needed and responded to any concern the 

interviewee inquired. The researcher took in-depth responses for each question. The responses 

reflected the teachers’ academic and working experience up to that date. The interviews were 

audio-recorded and transcribed before analysis. Side notes on semiotic cues that cannot be 

recorded were written aside. Some of the teacher’s words or phrases used in Arabic during the 

interview were translated upon transcription. 

In the third phase of data collection, classroom observations were conducted in the five 

school settings. The researcher was a non-participant observer during each of the sessions 

attended. The classroom observations lasted for one week from the end of February till the first 

week of March 2022. The five schools started vaccination and serotherapy together at the end of 

February. The researcher attended only sessions about “Vaccination and Serotherapy” lesson 

because the plans and the interview responses highlighted that COVID-19 is majorly tackled in 

this lesson. Every teacher’s classroom was observed four times except for Nada’s classroom, 

which was observed only three times.  Each session lasted for 45 minutes.  Nada was the only 

participant who had only one biology English section at the school and allocated three sessions 

for the vaccination and serotherapy lesson. On the other hand, Batoul and Mostafa both allocated 

four sessions for this lesson to each of the two biology sections (A and B) whereas Mariam and 

Randa also allocated four sessions but to each three of their biology sections (A, B and C). The 

researcher attended nineteen sessions per week. After attending all the classes, the researcher 
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transcribed the notes on the observational protocol. A total of nineteen observational protocols 

were initiated and sent for analysis. 

3.6 Data Analysis  

Each teacher’s data was analyzed separately through thematic analysis. Thematic analysis selects 

the concepts or themes through the process of analysis (Kızıltepe, 2015). Firstly, the researcher 

read all the data comprehensively to ensure that none of the teacher’s responses is missing. The 

researcher then took each teacher’s case alone. Upon reading the data of the lesson plan, 

transcribed interview, and observational protocol, qualitative data emerged. The 

chapter/lesson(s) plan was used to identify the strategy of teaching practice and COVID-19 

integration mainly. The qualitative data from transcribed interviews was used to trace the 

academic and professional life of the teacher (demographics), to identify the strategy of teaching 

immunology and COVID-19 pandemic integration within immunology, challenges faced as well 

as to outline how the teachers view socioscientific issues and relate it to COVID-19 pandemic. 

The qualitative data from the observational protocol helped the researcher in shaping the actual 

strategies of teaching occurring in the classroom. The classroom observations also allowed the 

researcher to observe students’ interaction and responses to the teacher. The qualitative data for 

each teacher were coded. The researcher first placed the data sources of each teacher alone. She 

started highlighting important phrases in each of the plan, interview, and observational protocol. 

The phrases holding the same idea such as teaching resources were coded as resources. Each 

teacher’s case was done separately. The codes were clustered into ideas to identify patterns. 

These patterns were then joined to form themes using Cohen at al. ’s (2018) approach. Each 

teacher’s qualitative data was triangulated, and the themes generated were reviewed several 

times to check for coherence. Those which were not coherent were adjusted and reconsidered. 
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The final stage consisted of refining the themes to their final candidate’s name. Results were then 

reported in the following chapter for each teacher. Each teacher’s case was examined through a 

descriptive lens (Cohen et al. 2018).  

Figure 1 

 Process of Data Analysis 

 

From “Research Methods in Education,” by Cohen, L., Manion, L., & Morrison, K.,2018, 8th 

edition, page number (www.routledge.com/cw/cohen). Copyright 2018 by Routledge.  

Table 1 

Data Analysis Procedure per Teacher: Lesson Plan, Interview, and Classroom Observation 

Qualitative Data 

 

Familirization with the Data 

Identifying Codes, Patterns, and 
Themes

Traingulation of Data

Review of Themes for Coherence

Refining the Themes to their Final 
Candidates Name
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Code Definition Themes 

Benefits Benefits of Teaching Immunology  

 

 

#1 Teachers' 

Integration of 

COVID-19 

Pandemic in the 

immunology unit 

 

Challenges Challenges of Teaching Immunology 

Reasons Reasons behind Integrating COVID-19  

Placement 

Placement of COVID-19 in Immunology 

Unit 

Impact 

Impact of Integrating COVID-19 in 

Immunology Unit 

Knowledge Teacher’s knowledge about COVID-19  

Discussion Discussion of concepts related to COVID-19 

#2  Teachers' 

Instructional 

Approaches to 

integrate COVID-

19 Pandemic 

Media Use of Media 

Argumentation Argumentation  

Higher 

Higher order practices (scientific literacy, 

reasoning, analysis, critical thinking, and 

interpretation) 

Real Life Relating COVID-19 to real life examples  

Health Health Aspect 
#3 Using COVID-

19 Pandemic as a 
Social Social Aspect 

Political Political Aspect 

Economic Economic Aspect 
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3.7 Validity and Reliability 

Before using any instrument, its validity and reliability were attained. Validity is using 

the instrument to attain the study purpose whereas reliability is how dependent, accurate and 

adequate is the instrument to attain results that are consistent over time (Cohen et al., 2018). 

Validity for interviews is attained through using the literature as a basis of writing the 

questions and making sure that they serve to answer the research questions (Walonick, 2005). 

Moreover, transcribing the interviews increases validity of the interviews (Mansour, 2007). The 

SSI-OP was piloted with a teacher then analyzed with the qualitative data analysis before being 

used to ensure the validity of the instrument before conducting the class observations. This 

protocol was piloted in a class to make sure that this protocol suits the study context only. The 

SSI-OP was piloted to guarantee its comprehensibility among the participants, thus ensuring the 

content validity. Moreover, triangulation method was used as a validation method. As a result, 

this procedure increased the internal validity of the study (Creswell,2007). Using more than one 

data collection tool to answer the research questions minimized the drawbacks of each method, 

and the study results were cross verified to increase the validity of the study (Creswell, 2007). 

 To attain external reliability for other researchers if they were to conduct a similar 

study, a descriptive background of the participating teachers was provided. Reliability for 

interviews (qualitative data tool) was attained through piloting the interview and keeping it open-

Ethical Ethical Aspect Context to Teach 

Socioscientific 

Issues 
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ended for participants to freely answer the question (Silverman, 1993). The direct quotes 

collected from the participants during the interview achieved the internal reliability of this study. 

To ensure the reliability of the study, the items in both the interviews and the SSI-OP were from 

the literature. Furthermore, the use of multiple instruments, known as “triangulation”, increased 

the validity and reliability of the study (Patton, 1990).  

3.8 Ethical Considerations 

The Lebanese American University, the university in which this thesis is being written in, 

ensures that the Institutional Review Board (IRB) approved the study before data collection. All 

material including consent forms, instruments, were approved by the Institutional Review Board 

(IRB) of the Lebanese American University (LAU). Upon IRB approval, a letter was given in 

person to each of the school’s principal and a consent form to the participating teacher approval 

of participation. The importance of this research was illustrated in the letter providing 

information on the study purpose, tools, and other important data. When the school principals 

and the target teachers approved to participate in this study, the consent forms were signed and 

stamped from each school. Both the research and each participating school kept a copy of the 

signed consent forms. 

 Confidentiality is a must in data collection as everything was completely anonymous. 

Neither names of participants nor names of schools were mentioned in the study. Pseudonyms 

were used instead of the teachers’ real names. The data is only accessible for the researcher, 

advisor of this thesis, and the IRB office. The information is secured. 
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Chapter Four 

 

Findings  

 This study aimed to explore how grade 8 biology teachers integrated the topic of COVID-

19 pandemic within the context of an immunology unit and to what extent they addressed it as a 

socioscientific issue. The unit plan, semi-structured interviews and classroom observations were 

used to answer the research questions.  This chapter provides the descriptive and qualitative 

analysis of the findings per each teacher alone. Under each teacher, three themes will be reported 

as the following: #1 Teachers' Integration of COVID-19 Pandemic in the Immunology Unit, #2 

Teachers' Instructional Approaches to Integrate COVID-19 Pandemic, and #3 Using COVID-19 

Pandemic as an Example to Teach SocioScientific Issues. The first theme explores teacher’s 

discussion of immunology (benefits and challenges), reasons behind integrating COVID-19, 

placement of COVID-19 in immunology unit, impact of integrating COVID-19 pandemic and 

the teacher’s knowledge about COVID-19. The second theme targets the resources used in 

integrating COVID-19 pandemic in an immunology lesson. The third theme discusses teacher’s 

knowledge on SSIs in relation to COVID-19 pandemic. 

4.1 Teacher 1: Nada 

4.1.1 Teachers' Integration of COVID-19 Pandemic in the Immunology Unit 

 Nada integrates COVID-19 in Immunology lessons. Integrating COVID-19 was noted in 

her lesson plan, stated during the interview, and observed by the researcher in class.  The only 

two lessons where Nada integrated COVID-19 in the immunology unit are when teaching about 
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the specific immune response as well as vaccination and serotherapy. In her “vaccination and 

serotherapy” lesson plan, she specified that she will “discuss the COVID-19 vaccine” (Unit plan, 

February 2022). 

 During her interview, Nada discussed how she enjoys teaching the immunology unit, 

challenges behind teaching this unit, solutions for those challenges, the impact of integrating 

COVID-19 pandemic in an immunology lesson, and her knowledge about COVID-19.  

 Nada expressed enjoying teaching the immunology unit as follows: “Immunology was 

my favorite lesson when I was in school and then during the university, it was my favorite 

course” (Interview, February 2022). The challenges, on the other hand, included the Lebanese 

curriculum itself, some immunology terms, preparing for the official exams, time, student’s level 

of scientific maturity, and the complexity of the immunology field. In the interview, Nada quoted 

that the unit is considered challenging because it contains 

 “…because of Lebanese curriculum, the way they correct and the official exams. You 

have to always keep in mind the action verbs [words that students must write in order to 

achieve the grade] all the time. When explaining the lesson, we need to repeat a lot…we 

need to get to know the level of the students before we can know the pace; we have to 

walk through” (Interview, February 2022). 
. 

Despite those challenges, Nada stated that these challenges can be solved through relating any 

immunology lesson to real life events such as teaching about COVID-19 vaccines in the lesson 

of vaccination and serotherapy: 

“I try to simplify it as much as possible and to relate to the real life so that they can 

understand it better. I love having discussions with my students, and I love to sometimes 

go off topic from a lesson or to relate to everyday life in order for them to relate to it. 

We're not only writing on a paper. For example, some people, they're against the 

COVID-19 vaccine. You can like not to guilt them into taking it. but you can explain to 

them its importance on a society level” (Interview, February 2022). 
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 The positive impact of integrating COVID-19 pandemic in Nada’s classroom is that it is a 

real-life issue existing in students’ lifestyle; thus, it allows students to understand how the 

diseases spread and act in the environment and in their bodies. As a result, they learn how to be 

more cautious and help spread awareness. 

“… it might maybe convince them [students] to take more precautions, like the school 

environment is very volatile as you can see now the number of cases is on the rise once 

schools have started because it is very easy to catch COVID-19 especially the new strain. 

And in a school environment everyone is next to each other, so it will give them an 

incentive to take more precautions once they actually understand how the infections 

happen” (Interview, February 2022). 

 Finally, Nada claimed that the knowledge she provides for her students about COVID-19 

is based on scientific evidence. She is always up to date as she pursues the technology behind 

COVID-19 vaccines from trusted resources only. Moreover, Nada is confident about choosing 

the resources for the scientific knowledge related to COVID-19 pandemic: 

“I've been reading a lot about COVID-19 and the technologies they use to prepare the 

vaccine. Or, for example, I read about the strains, how they're changing and evolving. 

So, I think, and I choose trusted sources. Knowing that I did a master's degree; I have the 

tools from where to pick an article. It's not just any article, so I think I have the capacity 

to explain about it, and I have the trusted sources giving me the information.” (Interview, 

February 2022). 

In the three sessions attended by the researcher on vaccination and serotherapy, Nada 

explained concepts related to COVID-19, the technology behind the vaccine and symptoms. In 

her sessions, Nada noted that “upon taking the [COVID-19] vaccine, symptoms will decrease if 

…infected by COVID-19, [one] may get infected by COVID-19 again or [one] may not” 

(Session #2, March 2022). “COVID-19 vaccine do[es] not contain dead antigen[s], instead it 

contains protein mRNA. Those who created the vaccine took the mRNA of COVID-19 and 

inserted it in [people’s] bodies” (Session #1, March 2022).  



 

50 
 

4.1.2 Teachers' Instructional Approaches to Integrate COVID-19 Pandemic 

 Despite a restricted “vaccination and serotherapy” lesson plan, Nada’s interview and 

classroom observation showcased several methods and tools to integrate COVID-19 pandemic in 

the immunology unit including oral discussion in class using real life examples, watching a 

video, PowerPoint presentation, oral presentation, conducting a research project, graph analysis, 

and debates. In her “vaccination and serotherapy” lesson plan, she only specified one method, 

which is asking students to do an individual research project about the COVID-19 vaccine: 

“Choose one vaccine technology used to create a COVID-19 vaccine and talk about it” (lesson 

plan, February 2022).  

 During her interview, on the other hand, Nada mentioned the methods used in her 

classroom upon teaching the immunology unit such as watching videos, PowerPoint 

presentations, debating on a controversial topic or conducting a class discussion:  

“We might watch a video, or we might like to draw on the board. I usually prepare slides. 

It's an interactive lesson So they can see that figure right in front of them in a clear way. I 

will always get into a debate with someone, whether a student or a parent or anyone” 

(Interview, February 2022). 

 

Nada also shared an example of a debate that occurred between her and her student regarding 

wearing a mask in class. For instance, “I told him, please put your mask on. So, he was like, miss 

I’m vaccinated. Why should I put my mask on?” (Interview, February 2022). 

 Regarding the sessions attended by the researcher, in harmony with the interview, a 

variety of tools were used to integrate COVID-19 in the lesson. Such methods and tools included 

classroom discussion, research project (as was mentioned in the unit plan), and graph analysis.). 

In class, Nada initiated conversations regarding COVID-19. In the second session attended, the 

students presented their research about one type of the COVID-19 vaccine. The teacher allowed 
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the students to reflect on their learning during their presentations. For instance, at the end of the 

students’ presentation, two students were asked to go the board and try to explain about 

vaccination prior the teacher’s teaching of this concept. In Nada’s third session, a graph was 

drawn on the white board for Pfizer doses. The students were then asked to analyze this graph 

and to compare the number of antibodies after the injection of each Pfizer dose with respect to 

time. Examples of student’s responses were: “The antibodies increased” (Student X) or “every 

time we take the vaccine, the graph shows that the antibodies increase in number” (Student Y) 

(Session #3, March 2022).    

4.1.3 Using COVID-19 Pandemic as an Example to Teach Socioscientific Issues  

Nada was not aware of the term “socioscientific issue” as she was not able to define it 

upon the researcher’s request. As a result, the researcher defined the term “socioscientific 

issues”. In Nada’s lesson plan, the concept SSI was not observed. 

During the interview, a discussion regarding SSI was opened. The researcher asked Nada 

whether COVID-19 pandemic is taught as an SSI in her classrooms. Despite Nada’s lack of 

knowledge on defining SSI, she explained that she teaches COVID-19 pandemic as an SSI when 

she asks her students to wear masks and explains their importance.  

“I didn't know the term for it. But I always try to integrate social issues in my scientific 

classroom. I always say this is why we wear a mask to protect, to cover one of the 

openings that lead to the virus coming into our body which is to cover the nose and the 

mouth” (Interview, February 2022).  

 

In her interview as well, Nada explained about the COVID-19 issue from several aspects, 

including health, social, and ethical. An example of the health aspect included explaining about 

the symptoms and the technology of COVID-19.  “I'm planning on explaining the technology 

because I think it convinces people more to get actually vaccinated” (Interview, February 2022).  
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The social aspect of COVID-19 pandemic is tackled when mentioning the importance of 

COVID-19 vaccine as a means to return to “normal” life. For example, she stated the following: 

“Last year, I told them the vaccine will be the only solution in order for this pandemic to end, if 

you want for us to be able to live with it and eventually go back to normal life” (Interview, 

February 2022). Finally, Nada added that she tackles the ethical aspect of COVID-19 pandemic 

in the classroom when explaining about the ethical responsibility of students to take the vaccine 

and follow COVID-19 precautions in order not to harm others. She believed that being aware of 

these issues is a major responsibility that the students should carry concerning this pandemic: 

“There’s a responsibility if you are carrying this virus; you are responsible to tell us because we 

might infect our parents; they might get harmed; there’s an ethical aspect” (Interview, February 

2022).  

Nada also expressed the politic and economic aspects of COVID-19 pandemic, but these 

two aspects were not tackled in her classroom. In the interview, Nada related COVID-19 vaccine 

to politics when she gave an example about what is happening between the democrats and 

republicans in the United States of America: 

“People are actually saying countries want to kill us. That's why this vaccine is harmful. 

So, this is purely political. For example, we saw this in America a lot during the election. 

I don't know if you follow. I like following politics. So, there's the Democrats and 

Republicans” (Interview, February 2022). 

 

As for the economic aspect of COVID-19 pandemic, Nada illustrated that some people 

have refused to take the vaccine because they believed that it was made solely for profits: “I 

think there's a lot of economic aspects to it, the fact that there's like seven or eight vaccines 

circulating. So basically, countries or pharmaceutical companies want to make a profit out of the 

vaccines” (Interview, February 2022).  
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Upon the researcher observations in Nada’s three sessions, only the health aspect was 

tackled, with some hints on the social and ethical repercussions: “Concerning COVID-19, upon 

taking the vaccine, symptoms will decrease if you are infected by COVID-19, you may get 

infected by COVID-19 again or you may not”. (Session #2, March 2022). The researcher also 

observed the health aspect in the classroom when the teacher opened the floor for students to 

share opinions. 

Student 1: 

“Vaccines is something chemical” 

Student 2: 

“It contains dead or harmless cells”. 

Student 3: 

“I should not have taken the COVID-19 vaccine since I felt pain”. 

“Several studies showed the importance of Pfizer and its use all around the world” 

(Session #1, March 2022). 

4.2 Teacher 2: Randa 

4.2.1 Teachers' Integration of COVID-19 Pandemic in the Immunology Unit 

 The researcher reported that Randa also integrates COVID-19 in an immunology lesson 

as per her lesson plan, the interview, and classroom observations.  During the interview, Nada 

specified that she integrates COVID-19 in the immunology unit, particularly in the non-specific 

immune responses as well as vaccination and serotherapy lessons. In her lesson plan, she 

mentioned that she will introduce the COVID-19 vaccine upon discussing vaccination: “Students 

will understand the definition of vaccination and its importance in our daily life and relate what 

is going throughout nowadays concerning the pandemic of COVID-19 to what they are 

studying” (Lesson plan, February 2022). 
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  During her interview, Randa explained that she is passionate about teaching 

immunology. However, she noted how teaching immunology is complicated because of the 

terms used and the repetition of definitions.  

“[What is challenging is] the terms, the terms we that we use in biology. You feel when 

you say for the first-time granulocytes, the students go like what are you talking and what 

are saying miss. but when they understand the process, they become familiar” (Interview, 

February 2022). 

Despite these challenges, the teacher explained that upon relating the lesson to daily life issues 

such as the integration of COVID-19 pandemic, teaching of immunology becomes easier:  

“…. Because they are studying about immunity, so when I integrate something that is 

related to daily life… Here I expect them to understand the immunology by using an 

example from the daily life and at the same time how to deal with this virus and how to 

protect their self and others” (Interview, February 2022). 

 

She also added the integration of COVID-19 pandemic in immunology is important not only 

because it is related to daily life, but also because it facilitates student’s understanding of 

concepts such as vaccination and the way they are infected with a virus. The students become 

more aware of their surroundings and are able to protect themselves: “It's so important because 

they have to know how to protect themselves against this disease. Against this virus. or even if 

they are infected with it, know how to deal with it. It's so important to know” (Interview, 

February 2022). 

 Randa claimed that as a biology teacher, she is always prepared to promote all 

discussions related to COVID-19 in her classroom in a scientific way only. “I am a biology 

teacher so here when I talk about COVID-19, I talk about it scientifically” (Interview, February 

2022).  

 During Randa’s sessions, as highlighted in the interview, she repeated complicated 

terminologies and highlighted the issue of COVID-19 vaccines in every session the researcher 



 

55 
 

attended.  The start of each session was a reminder for her students that COVID-19 is the focus 

of today’s vaccination campaigns: “Vaccination is now about COVID-19 pandemic” (All 

Sessions, March 2022). 

4.2.2 Teachers' Instructional Approaches to Integrate COVID-19 Pandemic 

 After analyzing Randa’s lesson plan, the resources used to teach the lesson of vaccination 

and serotherapy were mentioned as “Supports: Documents from books, Pictures and videos from 

internet, Worksheets, PowerPoints” (Lesson plan, Februaury, 2022). In her lesson plan, Randa 

identified skills to apply such as drawing conclusions and reasoning.  For example, Randa 

described the full procedure in her lesson plan regarding how students will observe and analyze 

documents presented in the booklets. For example, “Knowing that this technique applied by 

Pasteur is called vaccination, draw out the definition and the importance of vaccination.” (Lesson 

plan, 2022). 

During her interview, more resources and methods were mentioned to integrate COVID-

19 pandemic in the lesson as follows: oral discussions in the classroom, videos, PowerPoint 

presentation, debate, a research project, and real-life examples.  

“We prepare all the lessons as PowerPoints and for COVID-19, I tell them watch a video 

or read about COVID-19. And I asked them about what they read, made research 

projects. Some of them made it as a card report or PowerPoint presentation They 

searched and got information about it and presented. Also, when the debate occurred 

someone was against vaccination” (Interview, February 2022). 

As an example of a class discussion, Randa mentioned that she allowed students to express how 

COVID-19 affected their lives. She wanted them to state some of the skills they gained during 

quarantine.  

 “…I wasn't expert in cooking or making cakes and desserts. So, … I learnt how to make 

these delicious somethings for my kids. So here, they started mentioning what everyone 
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did in the quarantine period because of COVID-19. They started to tell me about 

themselves and how did they benefit from the time” (Interview, February 2022).  

Concerning debates, Randa also emphasized that she allowed her students to share their opinions 

regarding the COVID-19 vaccine.  

“We have some time to express their [students’] opinions even during zoom session. I tell 

them you can unmute all and answer together without raising your hands. So, they start 

to all answer, and I don’t get bother[ed]. I feel it is normal and it is a good practice in 

school” (Interview, February 2022).   

 She also mentioned a scenario where a student was against vaccination because of the death of a 

baby. For example, Nada stated that “when the debate occurred, someone was against, and they 

told [her] the vaccine will not let the person get pregnant or make her have a miscarriage …” 

(Interview, February 2022).  

After attending four sessions on vaccination and serotherapy, the researcher found that 

COVID-19 pandemic was the starting point of each session:  

“Randa: Remember last year what happened because of COVID-19  

Student 1: Schools shut down 

Student 2: Study online 

Randa: Why? To prevent the spread of COVID-19 and because we were not immunized 

Student 3: Yes now all of us are vaccinated 

Randa: What does this mean? 

Student 3: Most of us are protected and immunized” (Session #1, March 2022). 

 

The resources used by Randa were PowerPoint presentations, recalling old information, 

class discussions, reasoning questions, and relating COVID-19 to student’s lives. Randa’s 

PowerPoint presentation included the word and logo of COVID-19 so that they discuss the issue. 

Information about COVID-19 vaccines were presented to students in a form of a booklet.  



 

57 
 

During the session, Randa recalled with her students the steps of the scientific method 

upon observing an experiment: “observation problem-hypothesis-experiment-analyze and 

conclusion” (All Sessions, March 2022). An example below illustrates a discussion in class 

about COVID-19 and serotherapy.  

Randa: Did they use serotherapy nowadays in CORONA?  

Student: Yes, they took serum from one person and give it to another.  

Randa: Why do anti-COVID-19 antibodies helps destroy CORONA faster on a person 

taking serotherapy? 

Student: Because the body already have CORONA so there is a specific immune response  

Randa: what is the reason that a person you might know, asks for plasma upon entering 

the hospital during COVID-19?  

Student: This person needs antibodies (Session #3, March 2022). 

The discussion was not solely related to COVID-19 concepts related to vaccination and 

serotherapy lesson but also revolved around relating COVID-19 to real life examples. For 

example, Randa and her students had enlightening discussions about the topic: “Shall the vaccine 

dose be the same type? Pfizer? Astrazeneca? (Student) …No not necessarily, I took two doses of 

Astrazeneca and the third was Pfizer” (Randa) (Session#4, March 2022). 

Moreover, the teacher raised questions related to two therapies. COVID-19 vaccine and 

anti-COVID-19 antibodies were discussed as well as the relation of serotherapy to COVID-19 

patients. For example, Randa and her student discussed one of the therapies “Why do anti-

COVID-19 antibodies helps destroy CORONA faster on a person taking serotherapy? (Randa) 

…Because the body already have CORONA so there is a specific immune response” (Student) 

(Session #4, March 2022) and “in serotherapy, when someone is already infected by COVID-19 

donates blood to an infected patient with COVID-19 at the hospital since donor, already has 

antibodies which are anti-covid-19-antibodies” (Session#, March 2022). Some questions were 
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raised in the classroom requiring some reasoning posed by the students and Randa: “Previously, 

many said that COVID-19 existed before, if so, why wasn’t a vaccine created earlier? (Student) 

There are versions (Randa)” (Session#2, March 2022).  

4.2.3 Using COVID-19 Pandemic as an Example to Teach Socioscientific Issues 

 Randa did not know the definition of an SSI. After the researcher defined SSI, Randa 

explained that COVID-19 pandemic lies under SSIs. Several aspects of SSIs were tackled by 

Randa during the interview but slightly in her attended classroom sessions. SSI was not 

mentioned in the lesson plan.  

 The aspects tackled in the interview included the health, social, and ethical dimensions. 

During her interview, concerning the health aspect, Randa mentioned that students needed to 

protect themselves against the disease through virtual learning and vaccination.  

“I told [them] to protect themselves and others. So, when I am infected with COVID, I 

have to know that it is something dangerous. I have to isolate myself from others. Of 

course, this is purely ethical. For example, not to continue living as if nothing is 

happening like some people do. Which is resulting in an increase in the pandemic” 

(Interview, February 2022).  

Concerning the social aspect, Randa added that she explained for that after the rise of the 

COVID-19 pandemic, social relations changed: “Like before we used to hug and kiss like now, 

we need to always social distance; we are always afraid of other if they are infected [with] 

corona, and you know it spreads to others” (Interview, February 2022). Examples of ethical 

questions Randa mentioned in her interview included asking her students if they were with or 

against COVID-19 vaccines and whether they took it. She illustrated that she has the right to 

express her position as a teacher whether she is with or against vaccines. She believed she needs 

to highlight the importance of vaccines to those who are against it. 
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“… of course, I express. Once someone asked me if I will die if I take the vaccine, so I 

told them no! The person who did the vaccine is not an ordinary person; they are 

specialized in making the vaccines, plus they tried it on more than one thing before giving 

it to us. Additionally, it is worldwide; everyone is getting vaccinated, so it is not 

something targeting us so we die.” (Interview, February 2022). 

In Randa’s classroom, the only aspects observed were the health and social aspects of 

COVID-19 pandemic. The teacher allowed a class discussion on COVID-19: “Can we take 

vaccine immediately after being cured from COVID-19? (Student). Yes, my cousin in Canada 

took it. Still there is nothing sure that next dose of vaccine needs three to four months to be taken 

(Randa)” (Session # 1, March 2022).  Another discussion went as follows: 

Student: “I am now slightly sick, I feel cold, is it COVID-19?  

Randa: No, not necessarily. Who took the COVID-19 vaccine?  

Student: Me, I had symptoms for three consecutive days. 

Randa: Did any take Anti-COVID-19 serum?  

Student: No.” (Session #2, March 2022). 

 As for the social aspect of COVID-19 pandemic observed in the classroom. Randa 

reminded her students of the reason why they are back to school. 

Randa: Remember last year what happened because of COVID-19 

Student 1: Schools shut down 

Student 2: Study online  

Randa: Why?  

Student 1: To prevent the spread of COVID-19  

Student 2: because we were not immunized 

Student 3: Yes, now all of us are vaccinated 

Randa: What does this mean?  

Student: Most of us are protected and immunized (Session #2, March 2022). 
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4.3 Teacher 3: Batoul 

4.3.1 Teachers' Integration of COVID-19 Pandemic in the Immunology Unit  

 During her interview, Batoul mentioned that she integrates COVID-19 when tackling 

specific immune responses and vaccination and serotherapy.  However, COVID-19 was not 

integrated in Batoul’s lesson plan and was rarely integrated in her sessions about vaccination and 

serotherapy.  

During her interview, teacher Batoul asserted that learning about immunology is very 

interesting and highly essential for students as they learn about their bodies and the way their 

immune system responds.  Nevertheless, teaching immunology is very challenging for Batoul as 

she feels uncomfortable explaining certain concepts such as the mode of transmission of HIV. 

She also feels uneasy explaining difficult scientific terms. Finally, she admitted that students are 

frightened when answering questions related to these terminologies.  

“I find it the most interesting part in all the other parts in the book and comparing it to 

all the other parts found in the other years in biology. I find that students like it so much 

because they start to know more about their body, the way the immune system responds” 

(Interview, February 2022). 

 “Well, sometimes there are certain things that you feel that you are not comfortable 

enough when you are explaining it… like when you explain about AIDS the way it is 

transmitted sometimes you find that certain terms are very difficult to get students used to 

it some.  Students … don’t like the subject because of its difficult … terms” (Interview, 

February 2022). 

In addition, Batoul mentioned that although immunology is a difficult subject, 

introducing COVID-19 pandemic allows students better to understand key concepts related to the 

immune system mechanisms by building on their daily experiences. This relation makes the 

subject more appealing to students and makes the scientific terms clearer and easier to 

comprehend. She also emphasized that she depends on her readings, not school resources, to 



 

61 
 

understand and integrate COVID-19 pandemic in immunology. Moreover, Batoul assured that 

integrating COVID-19 pandemic helped students understand key concepts in immunology, 

ameliorated their interest in the subject, and increased their knowledge about the virus, its 

prevention, and its cures.  

 “Immunology [is] challenging and to make the student more interested in it, we give the 

student examples from daily life, so the student gets more attracted to the subject... I think 

that the teacher will use COVID-19 to make things clearer for the students” (Interview, 

February 2022). 

“Vaccines are related also to the way the immune system responds. So, everything about 

COVID-19 is related to our body response…” (Interview, February 2022). 

“[We help students understand concepts better when we start giving examples about 

COVID-19…When we talk about the specific immune response…And here we start giving 

examples about vaccines…also in serotherapy. We give examples about the coronavirus 

when we start talking about antiseptics” (Interview, February 2022). 

“I think that CORONA virus…has helped in making the students understand more their 

body response against the virus and the importance of vaccines because they are now 

more familiar with the word virus, with the symptoms…” (Interview, February 2022). 

In all the attended sessions by the researcher, Batoul rarely mentioned COVID-19. It was 

only mentioned a few times, one through an example not within the context of the lesson: “In 

secondary classes, you will take how vaccines are made such as COVID-19 vaccines like 

Moderna, Astrazeneca, and Chinese vaccine” (Session #1, March 2022). During another 

instance, Batoul stated that “COVID-19 change[d] its HLA molecules; that’s why [one] needs to 

take more than one vaccine to be more protected. HLA is found in humans in COVID-19; it is 

called protein” (Session #2, March 2022). 

4.3.2 Teachers' Instructional Approaches to Integrate COVID-19 Pandemic 

 The methods used by Batoul in teaching COVID-19 pandemic were PowerPoint 

presentations, oral discussions, and real-life examples. However, none of these methods were 
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mentioned in Batoul’s lesson plan.  Batoul’s lesson plan was the same PowerPoint presentation 

displayed in her classroom sessions.  

   During the interview, Batoul claimed that she usually integrates COVID-19 pandemic 

through a series of questions as examples to illustrate key concepts explained. She also 

emphasized that she allows students to express their opinions about the subject discussed.  

“Yes, sure I allow students to express their opinions about COVID-19. Most of the 

discussions… is based on the students’ questions and on the teachers’ information. Yes, 

they express their opinions. They say I don't want to be vaccinated. It is something easy 

and especially that Omicron is something that is not dangerous” (Interview, February 

2022). 

Moreover, the teacher asserted that she presents real life examples. “Sometimes we give 

examples when we get the virus, how we should eat food that contain vitamins to make our 

immunity like stronger to face this virus.” (Interview, February 2022). 

 However, the researcher observed that the only way the students expressed themselves in 

class was through orally reciting what they memorized in class. Moreover, while real-life 

scenarios were merely presented, they were bound to other viruses. COVID-19 pandemic was 

presented only as an example and was not the focus of any of the teacher’s sessions: “Not all 

vaccines are obligatory like flu and COVID-19, but polio is obligatory reaching age 12” (Session 

#2, March 2022) and “What vaccines do not give long lasting immunity? Influenza and COVID-

19 since they change. Omicron and delta as we are used to influenza” (Session #1, March 2022). 

  In each of Batoul’s session, a PowerPoint presentation was delivered about vaccination 

and serotherapy in general (not on COVID-19). Examples of class discussions included slight 

explanations about types of COVID-19 vaccine and how the virus changes its configuration. 

“In secondary class, you will take how vaccines are made such as COVID-19 vaccines 

like Moderna, Astrazeneca, and Chinese vaccine…If the vaccine produces each time 
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different antibodies against the antigen, then it is a meaningless vaccine. That’s why 

nowadays for COVID-19, they are trying to produce an efficient vaccine to the antigen” 

(Session #1, March 2022). 

“COVID-19 changes its HLA molecules that’s why we need to take more than one 

vaccine to be more protected. When you are infected and then vaccinated with COVID-19 

vaccine then infected again, will you have mild symptoms? We will have mild symptoms 

instead of severe symptoms…” (Session #2, March 2022). 

In the beginning of every session, Batoul asked some students to recite some of the 

concepts she explained during the previous session. In both sections attended, Batoul asked six 

out of 24 students to recite by asking them simple questions such as defining vaccines, 

vaccination, and cholera. None of the students in both sections was able to answer. Here is an 

example of one scenario on oral recitation in one of the sessions. 

Batoul: What is a vaccine?  

 (The students look to the book to recall and did not know the answer) 

“Why did not you memorize the term from the book? Why aren’t you prepared?” 

Student: Teacher, I studied but I am nervous 

Student 2: I had another exam and was not able to study.  

Teacher (After reciting for all the students in both sections she mentioned for each class 

the following): 

“If this is the situation and none of you are studying, I will send a message for the 

parents and speak to the supervisor” (Session #3, March 2022). 

Finally, the teacher portrayed experiments, graphs, and comparative tables to illustrate 

key concepts related to vaccination and serotherapy in general but not COVID-19. She explained 

that the skills they are learning are very important for official exams in grade 9. For example, the 

teacher presented the experiment on cholera virus by Pasteur in a diagram and text format. She 

asked for analysis and interpretation of this experiment to illustrate the mechanism of 

vaccination: “What does this graph relate to?  Same as graph of primary and secondary response 
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graph. If you are asked to interpret such an experiment, the significance will be that cholera is 

fatal” (Session #3, March 2022). 

4.3.3 Using COVID-19 Pandemic as an Example to Teach Socioscientific Issues 

It is important to note that Batoul was not aware of the term SSI before the interview. 

“Not really, I never heard about SSIs before. But I think it is something related to people's acts 

society” (Interview, February 2022). After the researcher defined what an SSI is, Batoul was 

convinced that COVID-19 pandemic falls under SSI categories and that she teaches COVID-19 

pandemic as an SSI when she tells her students to wear masks and take precautions.  

“I think by giving examples about it, and the way of following the precautions and 

sterilizing the hands, always putting the face mask I think we are letting the students get 

used to the idea that they play an important role in the transmission of this virus and 

saving the life of others.” (Interview, February 2022). 

“…It's very important to let the students know that by vaccination, by using antiseptics, 

by putting the face mask, by reducing the number of cases each day, we can get rid of 

these restrictions that we are following, and by this I think we are integrating it.”  

During the classroom observations, the researcher noted that Batoul slightly covered the 

health aspect of COVID-19 pandemic by casually mentioning a symptom of COVID-19.  

“Even now when symptoms are mild, some people think that we should not take COVID-

19 vaccine. Since Pasteur’s experiment on cholera virus from the 1880’s, some people 

were not convinced to take the vaccine” (Session #2, March 2022). 

An ethical aspect of COVID-19 pandemic was discussed in class in terms of the significance of 

vaccination as an ethical responsibility towards the public. 

 “Since the cases of polio, mumps and measles decreased, we will say that after few years 

from now, COVID-19 cases will decrease since the vaccine is very important. That’s why 

people are asked to get vaccinated since the symptoms decreases” (Session #3, March 

2022). 
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4.4 Teacher 4: Mostafa 

4.4.1 Teachers' Integration of COVID-19 Pandemic in the Immunology Unit  

 Mostafa integrated COVID-19 pandemic within the immunology unit as mentioned in his 

interview and observed in the classroom.  His lesson plan on vaccination and serotherapy, on the 

other hand, did not include anything about COVID-19. 

 During his interview, Mostafa asserted that learning immunology is essential for students 

as they begin comprehending concepts related to infections and the pandemic, how the immune 

system works against microbes, and how they can protect themselves against various infections. 

Despite that, Mostafa declared that teaching immunology is very challenging as it entails 

introducing sophisticated terminologies and scientific concepts for students. He believed, 

however, that students are well prepared to understand immunology.  

“Teaching biology is important to life especially immunology because it teaches the 

students how infections or diseases or pandemic [occur], how the immune system work 

against these microbes, and how to prepare and protect themselves against these 

infections” (Interview, February 2022). 

“It is challenging to understand immunology, understanding the mechanism it is 

sophisticated… Students are prepared to understand immunology. Sometimes I even get 

surprised by some students. When you start explaining immunology” (Interview, 

February 2022). 

 

 In addition, Mostafa claimed that since immunology is a difficult subject, introducing 

COVID-19 pandemic allows students to understand key concepts related to the immune system. 

Students are living in the era of COVID-19 pandemic; hence, integrating it in the curriculum is 

essential. Through the integration of COVID-19 pandemic, students understand the 

characteristics of the virus, the importance of vaccination, and safety measures such as 

quarantining.  
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“…Teaching COVID-19 is important because COVID-19 is the pandemic that the 

students are facing now. And since they are living with such pandemic disease. So, it's 

easy to give an example about it in this curriculum” (Interview, February 2022). 

 “The student understands what is going on they understand exactly why this is the 

Covid-19 in details… why they need to quarantine they understand why we should be 

vaccinated against this disease” (Interview, February 2022). 

 

Finally, during the interview, Mostafa emphasized that the school provides resources 

such as cell laboratory for vaccine related purposes that aids him integrate COVID-19 vaccine in 

his lessons. He asserted that through his independent work as an aid in the COVID-19 

emergency unit, he had become more acquainted with knowing about the virus and other 

concepts related to the pandemic.  

“Yes, we have data at school, sometimes like some subjects. For instance, the cell the 

laboratory provides resources or for example, blood detection, it depends on the availability. 

I am prepared to deliver COVID-19 as I work in COVID-19 outside the school. I was within 

the emergency unit that deals with CORONA just as consultancy… once we have a direct 

contact with the patient, we work on preventing the transfer of the infection to others by 

securing that the patient is staying at home” (Interview, February 2022). 

During his sessions, COVID-19 pandemic was the focus of the lesson.  For example, “Can 

we have other aid for COVID-19 such as anti-COVID-19 and put it in individuals? Remember 

last time, when we did centrifugation, and we took plasma to inject in another individual” 

(Session #1, March 2022). To illustrate the concept further, the teacher drew a diagram on the 

white board of a mouse injected with COVID-19 virus and then the mouse portrayed as dead: 

“What does this indicate? The virus is fatal” (Session #2, March 2022). 

4.4.2 Teachers' Instructional Approaches to Integrate COVID-19 Pandemic  

Mostafa integrated COVID-19 during his teaching on vaccination and serotherapy 

through discussion, a research project, graphs, and experiment analysis. Based on the lesson 
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plan, Mostafa uses diagrams and graphs to engage students with interpretations and deductions 

related to key concepts in vaccination and serotherapy.  

  During his interview, an example of a class discussion was mentioned regarding the 

symptoms of COVID-19. 

“Okay, an example of COVID-19. For instance, you are infected by COVID for the first 

time in your life. It will take approximately 14 days with acute symptoms, and you are 

cured. Then if you are infected for the second time on the same COVID-19, the symptoms 

will take less than three to four days…Okay then if you are infected to the third time, no 

symptoms will appear. Then, the immune system is developing a specific response against 

COVID-19” (Interview, February 2022). 

Moreover, Mostafa emphasized that he integrates COVID-19 pandemic through discussion 

where students can argue and express their opinions: “Students share their answers to each 

other…Yes, integration of COVID-19 happens as a discussion. Yes, for sure I allow students to 

express their opinions about COVID-19” (Interview, February 2022). 

During classroom observations, discussions revolved around explaining how the immune 

system responds upon COVID-19 infection, social distancing, vaccination, sterilizing, and 

vaccine boosters, and other COVID related concepts. He also explained the curative methods 

post COVID infection such as taking vitamins.  

“When COVID-19 enters the cells, the immune response interferes… How can we get rid 

of COVID-19 before infection-preventive methods? Wearing masks, Sterilizing, wearing 

gloves, taking a vaccine, social distancing…How we can get rid of COVID-19 after 

infection-curative method? Taking medicine, taking vitamins, wearing masks…One 

mutated version of the COVID-19 is the omicron” (Session #2, March 2022). 

The teacher also encouraged students to engage in discussions even if they gave “wrong” 

answers by stating that all answers are important in the process of learning. During the session, 

the teacher drew illustrative diagrams on the mode of infection of COVID-19 and asked the 

students to analyze the graph. For example, Mostafa required the students to explain vaccination 
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by analyzing Pasteur’s experiment on cholera vaccine. Another example was drawing a diagram 

on a mouse injected with COVID-19 and asking students to reason and interpret whether the 

mouse will die.  

In addition, the researcher noted that Mostafa always provided real life examples on the 

scientific concepts explained and encouraged students to provide examples from their daily 

experiences. The example in class is as follows: 

“Yes, first the mouse was infected with the virus; then, it took the serum. Similarly, when 

we are infected with COVID-19, we can take a blood from another person similar to our 

blood. The vaccination calendar in Lebanon is made according to the diseases found at 

each country. For example, the vaccination calendar in Africa is different than that of 

Lebanon. COVID-19 might enter the vaccination calendar. The first vaccine to be given 

in Lebanon for the child is Hepatitis. Go and ask your parents about your vaccination 

calendar to check the vaccines you have taken with their doses” (Session #4, March 

2022). 

 

4.4.3 Using COVID-19 Pandemic as an Example to Teach Socioscientific Issues 

 During the interview, Mostafa was not aware of the term “socioscientific issue” before 

the interview. He asserted that during his integration of COVID-19 pandemic in a lesson, he 

covers the health aspect (mechanism of the infection, preventive, and curative methods). Mostafa 

also emphasized that he covers the social aspect of COVID-19 such as measures utilized to limit 

the spread of the virus such as quarantine and social distancing. Finally, he claimed that he 

covers the economic aspect of COVID-19 pandemic to introduce the detrimental effects of the 

pandemic.  

“The student understands… COVID-19 in details… why they need to quarantine; they 

understand why we should be vaccinated against this disease. When they know that this 

disease is transported from one person to another, they should be more aware because 

they know exactly what the negative effects of this disease are. The importance of 

vaccination is to stop such pandemic diseases. We have a changing in the world, the 

economy, the society in teaching in everything. In the economy, we have the industries 

closing the shops; closing entire markets were closed, works closed because of COVID 

trading, fuel” (Interview, February 2022). 
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 During the classroom observations, the researcher noted that Mostafa discusses all three 

aspects he discussed in his interview. The health aspect of COVID-19 pandemic, particularly the 

immune response in relation to the virus, preventive measures (wearing masks, sterilizing, and 

vaccination) and the curative methods such as taking medications and vitamins, were 

emphasized.  

“What happens to our body when we are exposed to COVID-19? I am giving an 

approximate time. After 5 till 10 days of infection with COVID-19, acute symptoms occur 

such as headache, joints pain, loss of taste and smell, lungs inflammation. When we take 

COVID-19 vaccine, doesn’t COVID-19 virus increase in our body? Why shall we take the 

vaccine to produce antibodies, and the second dose is taken since after the first dose 

within 4-5 months the antibodies decrease. The normal vaccine is usually produced by an 

attenuated or killed microbe while COVID-19 is made up of RNA of the COVID-19 virus. 

RNA is similar to DNA” (Session #2, March 2022). 

 The teacher also covered the social aspect of COVID-19 pandemic by discussing the importance 

of preventive measures and the social responsibility of Lebanese students to limit the spread of 

the virus. 

“How can we get rid of COVID-19 before infection-preventive methods: wearing masks, 

sterilizing, wearing gloves, taking a vaccine, and social distancing…How can we get rid 

of COVID-19 after infection-curative method taking medicine? Taking vitamins, wearing 

masks…People during COVID-19 no longer visited each other. Similarly, as measles, 

mumps and polio, now the cases decreased in Lebanon. COVID-19 cases are decreasing, 

and the symptoms are as well” (Session #3, March 2022). 

 Finally, Mostafa discussed the detrimental economic effects of the pandemic on the local and 

international levels “The economic effects of COVID-19 pandemic is that the industries shot 

down” (Session #3, March 2022).  
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4.5 Teacher 5: Mariam 

4.5.1 Teachers' Integration of COVID-19 Pandemic in the Immunology Unit 

 Mariam integrated COVID-19 pandemic in her lesson plan, especially in her vaccination 

and serotherapy lessons, discussed about this integration in her interview, and applied this 

integration during her sessions.  Mariam integrated COVID-19 pandemic in all the lessons 

related to the immunology unit. However, she considered the vaccination and serotherapy lesson 

to be the most likely lesson to integrate COVID-19 because COVID-19 vaccines are considered 

the “hot” topic, and some students in grade 8 are vaccinated. “I think it would be the most 

chapter which has direct relation with CORONA virus, because today the students are vaccinated 

or are being vaccinated” (Interview, February 2022).   

 Mariam is passionate about immunology and believed that is a very important unit to 

teach as it is related to real life. and improves teacher-student bond. As a matter of fact, she 

highlighted that this unit allows students to ask questions about their bodies, immune systems as 

well as other diseases. She pointed that teaching immunology is interesting yet challenging 

because it is a very broad field that includes many terminologies and where the students ask 

unfamiliar questions. 

“It is very related to real life. That’s why, we, as teachers, [we] love to teach something 

relatable. We enjoy it.  Instead of teaching something dull. Teachers and especially me, 

prefer to teach something that is relatable to environment, something related to real life. 

Thus, the immune system is too relatable to this. You get many questions from the 

students, and the teacher enjoys this thing. This relation between the teacher and students 

makes the teacher love more the subject that is being taught “(Interview, February 2022). 

“Sometimes there are some challenges because there are certain difficult questions asked 

by the students. They want to know more about immunology; it may be because it is very 

broad in this term. Sometimes, there are certain questions that teacher is not able to 

answer “(Interview, February 2022). 
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During the interview, Mariam asserted that since immunology includes information 

related to real life, COVID-19 pandemic falls under this category. She stressed on the fact that 

COVID-19 pandemic affected the lives of individuals and the society as a whole:  

“…We are living together with CORONA virus, and it has been in our lives for two years. 

the student needs to know more. Of course, in the schools in general, everyday life is related 

to COVID-19. It has been affecting our personalities, our way of expressing our feelings. 

Some people became depressed because of this problem. We also have health issues” 

(Interview, February 2022). 

Mariam listed several positive outcomes with the integration of COVID-19 pandemic in 

immunology lessons such as students’ understanding of their surroundings, learning precautions 

related to the diseases (social distancing, wearing masks), comprehending their bodies’ responses 

to COVID-19, and sharing the knowledge learned in class with parents and friends.  

“…Because of corona virus new things appeared like putting on a mask, leaving distance 

between others. As for the benefits, they learned more; they know more about sanitizing, 

detergents, how to be cleaner in their lives… if we start to include certain thing in our 

course, and this student would tell his parents…We start with our students, and our 

students would then spread this information to all the society” (Interview, February 2022). 

During all her sessions, COVID-19 pandemic was the focus. Her sessions on vaccination 

and serotherapy was student-centered. Students conducted their own research first, and then, 

Mariam presented the lesson.   

4.5.2 Teachers' Instructional Approaches to Integrate COVID-19 Pandemic 

 Mariam’s tools to integrate COVID-19 pandemic in teaching immunology included oral 

discussions, using real life examples, media, debates, and research projects. Her delivery 

methods were noted in her vaccination and serotherapy lessons, mentioned during the interview, 

and observed in the attended sessions. In her lesson plan, she specified that she will discuss the 

different types of COVID-19 vaccines and how they are formed from proteins: “The teacher 

continues to talk about some techniques used nowadays in making vaccines giving the example 
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of corona: Technique 1: m RNA (Higher level brief explanation) example: Pfizer- Moderna. 

Technique 2: viral vector example: Astrazeneca- Johnson” (Lesson plan, February 2022). 

During her interview, Mariam mentioned that students are allowed to share opinions and 

ask questions during class discussions.  

“…our students, they are allowed to ask, and our school, they prevent us from not 

answering any type of question.  Especially the ones which are related to our lives, and in 

this year, more, the most question that the students ask is about CORONA virus, so it is the 

most question that we must answer about. They asked me about symptoms, what will 

happen with us now? why do corona virus take 10 days to be cured? …they also asked a 

question, now many thoughts come up to my mind,” (Interview, February 2022). 

Each of Mariam’s sessions began with group presentations about vaccination and 

serotherapy. The four groups presented their own research on vaccination, different types of 

vaccines, their mechanisms, and serotherapy. Students presented different types of vaccines related 

to COVID-19 such as Sputnik V, Pfizer, Astrazeneca, and Moderna. The presentations were 

mainly via PowerPoint; some were via story and others via a sketch. One group of students made 

their classmates randomly select cards from a box with questions related to prior knowledge. One 

question was to differentiate between self and non-self, and those who answered correctly were 

rewarded with candies. 

After students’ presentations, Mariam opened the floor for discusses related to the 

vaccine’s technique of formation, body’s response to form antibodies, and the function of the 

booster vaccine. The teacher then illustrated the technique of the COVID-19 vaccine: “A COVID-

19 vaccine is made by removing the spike protein of COVID-19 and creating the vaccine. Pfizer 

vaccine is made up of the protein (spike protein) of the mRNA of COVID-19 DNA where mRNA 

is not the COVID-19 actual DNA, it is the weak form of the DNA” (Session #2, March 2022). 

Other discussions were about the secretion of antibodies and function of booster vaccine: “A 



 

73 
 

vaccine needs time to work because it needs time to start producing new antibodies. I take the 

booster vaccine to increase my immunity, hence, to secrete more antibodies” (Session #3, March 

2022). 

Some examples of opinions or questions related to real-life context were observed during 

the classroom and revolved about the topic of vaccination, mainly on the symptoms, different 

COVID-19 vaccines, and vaccine doses: 

Student 1: If I am healthy and I have a good immunity, I took the vaccine and then had 

CORONA, would the vaccine have a good effect on my body and I’ll stay healthy? 

Mariam: This depends on the body immunity. 

Student 2: Why when I take two vaccines, and then have COVID-19, I get symptoms? 

Mariam: My body becomes active, so it is not necessary to not become ill. Symptoms can 

always appear regardless of the doses taken. 

Mariam: Why when we are sick, we cannot take COVID-19 vaccine? For example, I have 

influenza, why couldn’t I be vaccinated at this moment?  

Student 3: My body is making immunity.  

Student 4: Why do some people say that they do not want to take Pfizer and want 

Astrazeneca? Or vice versa?  

Students in class: Because they do not know the composition of each vaccine. 

Student 5: Why sometimes the vaccine we take does not work from the first time? 

Mariam: Because our body antibodies need to increase; that’s why we need more than one 

dose (Session # 2, March 2022). 

 

Debates were also observed when certain groups debate with or against vaccination. For 

instance, students in one group ended their presentation with a quote: “Get vaccinated so we all 

can get back to normal” (Session #1, March 2022). Students in another conducted a short sketch 

between two classmates, in which one took the role of the grandma who is against vaccination 

and the other of a young lady who is with. A third group of students stated that they are with the 

COVID-19 vaccine since it provides safety and immunity. They argued that doctors would not 
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have recommended it if it had not been that important. Another group sparked a debate as one 

student stated that he is against COVID-19 vaccine since it causes diseases. The teacher then 

interfered: “Who is this person? Give us proof and evidence for next session”. At the end of the 

session, a student wanted to add that “he is with vaccine because CORONA is dangerous; it 

makes cough, tiredness, and removes one’s sense of taste and smell” (Session #1, March 2022). 

In addition to what was mentioned in the interview and the lesson plan, the researcher 

observed that Mariam’s classroom implemented inquiry-based learning when implementing 

COVID-19 pandemic in immunology by asking the students to research on their own about the 

topic of vaccination and serotherapy. Since each group presented in their own style, Mariam 

provided positive and constructive feedback. She provided her students with tips or skills that 

they need to acquire for presentations in the future. Some of the tips included understanding the 

slides instead of memorizing them, writing a PowerPoint outline at the beginning of each 

presentation, referencing their stance, raising their voices when presenting, removing unclear 

points, posting statistics, analyzing graphs instead of posting them, being catchy and confident, 

making eye contact, and improving body posture. 

“-Never put something you do not understand on a slide. For example, never post a 

graph and just show it to your friends. You shall explain. 

-Statistics in science is very important since to validate a hypothesis or to prove 

something in a scientific way, it is always important to show diagrams, figures,  

-When you post a graph in a PowerPoint presentation please use inquiry, analyze it, then 

draw up conclusions to validate something such as a hypothesis. ” (Session #3, March 

2022). 

Other than the feedback, Mariam asked her students some reasoning questions that 

required students to think critically. Questions included asking about the symptoms, importance 

of vaccines, and statistics found on vaccines: “When you get infected by COVID-19 for the 
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second time after vaccination, what happens to the symptoms that you get exposed to? “Are only 

vaccines important for COVID-19?” (Session #4, March 2022). When the student of a group was 

presenting about the vaccine, the teacher asked her if a sick person can take the vaccine. The 

teacher also asked another group to analyze the statistics they found related to vaccination. Other 

questions asked by Mariam for the whole class was as follows: “If I am infected with COVID-19 

and now I want to go to a hospital what shall I do?” or “Why do vaccines take 1-2 weeks to 

work?” (Session #4, March 2022). 

4.5.3 Using COVID-19 Pandemic as an Example to Teach Socioscientific Issues 

Mariam did not know the definition of SSI until the researcher defined it. She believed 

that COVID-19 pandemic is an SSI because of its health issue and popularity. Considering the 

health aspect of COVID-19 pandemic, the teacher mentioned the importance of taking the 

vaccine for health reasons: “Whenever we take vaccine, we are protecting ourselves before virus 

attacks us” (Lesson plan, 2022). During Mariam’s interview, she asserted that she tackles the 

health aspect, some of the social aspects, and the ethical aspects of COVID-19 pandemic. 

“No, I hadn’t heard about it [SSIs]… I tackle it as a health problem. I think this is a 

problem in my way of teaching. Maybe, I just mentioned the cause, I didn’t go deep; I must 

learn to give it as a second choice, not only to tackle the science part, but the other part 

also” (Interview, February 2022). 

 “First with respect to the precautions, please use the sanitizer please use the mask. It 

is…you may affect your friend. In general, in the things you can avoid COVID-19 from 

spreading in the class. For example, please open the windows, please open the doors, 

please don’t borrow from your friends, in such ways” (Interview, February 2022).  

To highlight the social aspect of COVID-19 pandemic, Mariam shared a story of a 

student whose character was highly affected amid COVID-19 pandemic. Mariam described her 

student by being always in constant worry and anxiety, did not participate in class, and suffered 

from loneliness.  
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“A student in which because her mother has affected in CORONA and certain members 

in her family; she became anxiety; she is in a constant worry. And I find that COVID-19, 

yes, has affected her personality. She didn’t share in the class anymore…she suffered 

from loneliness” (Interview, March 2022). 

Moreover, Mariam referred to the social aspect by explaining how COVID-19 pandemic 

increased people’s awareness about vaccination and decreased their ignorance. It also changed 

some habits in society, especially in Lebanon such as social distancing, hygiene, organization, 

discipline, and the way of greeting.  

“Through corona virus, we can raise awareness in society. For example, if they knew 

more about corona. Covid-19 taught students to have certain social distance between 

each other and this taught us how to be cleaner, and how to be more organized. 

Regarding the relation with parents, this is very important thing to raise awareness 

because especially we, the Lebanese people, we don’t mind hugging, kissing…” 

(Interview, February 2022). 

Finally, during the interview, the ethical aspect was also discussed by Mariam and the 

researcher. Mariam mentioned that as a teacher, she plays a significant role in clarifying concepts 

during debates between students. She believes that she is more mature and aware than her 

students and that she has the right to direct their debates. 

“We have something at school called corrective feedback. For example, if a debate 

occurred with a certain student, teacher must interfere in this debate in order to say yes 

or no, she has to end this debate about certain topics if it is yes or no [(factual)] and here 

comes my role regarding the vaccination. First, I am a biology teacher. I know more; my 

knowledge is more than their knowledge in this case. it is an important thing to do. I 

can’t be neutral regarding things that must be settled” (Interview, February 2022). 

 

During the observed sessions, the health, political, and ethical aspects were observed 

during Mariam’s classroom. The social aspect Mariam discussed during her interview was not 

present during the classes observed. COVID-19 pandemic was the focus of all Mariam’s session; 

thus, every health concept was heavily discussed with examples. Despite its absence during the 

interview, the political aspect was observed in the. During the student’s research project 
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presentation, two groups ended their presentations by motivating their classmates to take the 

vaccine because two well-known people took it. The school where Mariam works in is a 

religious school, and most of them are Muslims, so the man the first group was referring to is 

both a prominent religious and political figure in Lebanon: “Because ‘Sayed Hassan’ encourages 

us to take vaccines; we should also take it” (Session #2, March 2022). Another group posted a 

picture of the football player “Leonel Messi” as an example of a famous figure who took the 

COVID-19 vaccine. During the presentations, the teacher did not respond to students except by 

clapping at the end of each presentation. Later during the feedback, the teacher highlighted that 

any stance taken should be proved by scientific evidence only and not in relation to politics or 

celebrities. 

During the classroom, the ethical aspect was also observed through the students sharing 

of their own stance whether they were with or against vaccines. For example, one of the students 

was not convinced about vaccines “because it’s dangerous”, and another one was also against 

“because his mom took the vaccine, and after one month, she got infected with COVID-19” 

(Session #2, March 2022). On the other hand, a group of students stated that they are with 

vaccines” because it protects from diseases, getting infected again, and its successful” (Session 

#2, March 2022). Mariam also provided her view on vaccines and mentioned to her students that 

she is with taking a vaccine “because she is a biology teacher and has scientific evidence behind 

the importance of vaccination” (Session#2, March 2022). 

Table 2 

Findings of the Three Themes of all Teacher in the Lesson Plans, Interviews, and Classroom 

Observation  
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Note: The legend of this table is as follows 

Legend:  “+”:Integration of COVID-19 Pandemic (in theme 1) / Use of Varied Instructional  

               Resources (in theme 2) 

Participant Tools Theme 1 Theme 2 Theme 3 

 

Nada 

Lesson Plan + + - 

Interview + + - 

Classroom 

Observation 

+ + Health Aspect 

 

 

Randa 

Lesson Plan + + - 

Interview + + - 

Classroom 

Observation 
+ + 

Health & Social 

Aspects 

 

Batoul 

Lesson Plan - - - 

Interview + + - 

Classroom 

Observation 
Rarely 

Teacher’s Words 

Only 

Health & Ethical 

Aspects 

 

Mostafa 

Lesson Plan - - - 

Interview + + - 

Classroom 

Observation 

+ + 

Health, Social & 

Economic 

Aspects 

 

Mariam 

Lesson Plan + + - 

Interview + + - 

Classroom 

Observation 

+ + 

Health, Ethical 

& political 

Aspects 
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                 “-”:  Absence of COVID-19 Pandemic (in theme 1) / Absence of Resources to Teach 

              COVID-19 Pandemic (in theme 2) /Absence of COVID-19 Pandemic as an SSI (in theme 

             3) 
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Chapter Five 

 

Discussion and Conclusions 
 

         This chapter discusses the results of the study aligned with the two research questions and 

their relation to the literature. This chapter includes the following headings: Research Questions, 

Summary of the Study, Interpretation of Findings, Implications, Limitations, Recommendations 

and Conclusion. 

5.1 Research Questions 

         This study aimed to answer the following research questions: 

RQ1: How do grade 8 biology teachers integrate the topic of COVID-19 pandemic within 

the context of an immunology unit? 

RQ2: To what extent do these grade 8 biology teachers address COVID-19 pandemic as a 

socioscientific issue? 

5.2 Summary of the Study 

Scientific literacy is one major goal in science education (Cummings, 2017). A 

scientifically literate student is the one who is able to use scientific ideas to identify, explain, 

evaluate, and interpret a scientific issue in the real-life context (OECD, 2019). Inclusion of 

socioscientific issues (SSIs) in classrooms results in engaging students in higher order thinking 

and developing their scientific literacy (Cummings, 2017; Lenz & Willcox, 2012). SSIs are 

social and ethical dilemmas that disrupt the natural flow of people’s lives such as the novel 

COVID-19 virus (Eastwood et al., 2012; Rosawati & Rahayu, 2021, Reiss, 2020). Anderson et 
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al. (2020) claimed that integrating SSIs while teaching immunology is highly beneficial as this 

field of study includes multi-scientific concepts for students to understand and discuss. The 

current research study was one of the first conducted to explore the integration of COVID-19 

pandemic in teaching immunology by grade 8 biology teachers. Integrating COVID-19 pandemic 

as an SSI in immunology has been studied previously by Anderson et al. (2020) in a sample of 

university students. The current study aimed at investigating how grade 8 Lebanese biology 

teachers integrated the topic of COVID-19 pandemic within their teaching of the immunology 

unit and to what extent those teachers addressed it as a socioscientific issue. This study employed 

multiple qualitative case study design. The researcher collected qualitative data from five grade 8 

biology teachers integrating COVID-19 pandemic upon teaching the immunology unit. They 

were recruited, using purposive sampling, from different private schools in Beirut, Lebanon. The 

researcher collected data using three main tools: teachers’ lesson plans, 60-90 minute face-to-

face semi-structured interviews, and classroom observations in the five school settings. The data 

was analyzed qualitatively using thematic analysis.  

5.3 Interpretation of Findings  

 The findings of this study revolved around the two research questions: integration of 

COVID-19 pandemic within the context of immunology and addressing COVID-19 pandemic as 

a socioscientific issue. The following section depicts the study findings as well as its 

interpretations. 

5.3.1 Discussion of Research Question 1: How do grade 8 biology teachers integrate the 

topic of COVID-19 pandemic within the context of an immunology unit? 

 There was a general consensus among the five teachers that teaching immunology is of 

high value for students in grade 8, mainly because immunology combines between key scientific 
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concepts and real-life examples. This is consistent with the literature in which many scholars 

claimed that immunology is among the popular scientific fields whereby students learn core 

concepts and enjoy understanding about their own bodies (Anderson et al. 2020; Lukin, 2013; 

Stranford et al., 2020). The five teachers agreed that teaching immunology is challenging due to 

the complexity and variety of vocabularies as well as students’ level of maturity. This finding is 

in congruence with the reported literature where it is expressed that students face problems in 

understanding many core concepts in immunology due to their complexity and wide range of 

vocabulary (González et al. 2013; Lukin, 2013; Stranford et al., 2020). Moreover, an additional 

challenge was reported by Nada, who considered the Lebanese curriculum to be a unique 

challenge because it focuses on preparing grade 8 students for grade 9 official exams.   

Because immunology is a very challenging topic, the five teachers reported that they 

resort to providing real-life examples to simplify its teaching. This finding is in line with 

Stranford et al.’s (2020) and Atabey’s (2021) studies, which reported that since immunology 

includes discussing complex topics, students need to be exposed to a variety of different teaching 

styles in order to better engage in discussions. Although immunology’s significance is coupled 

with numerous challenges, teaching immunology can be simplified through the integration of 

real-life issues. 

Among the current real-life issues is COVID-19, an issue that was considered to be the 

best example to use in immunology lessons.  This finding is consistent with Atabey’s (2021) 

study, which reported that among the most current controversial issues within teaching in the 

immunology context is COVID-19 vaccine. For example, Randa and Mostafa, reported that 

using real-life issues such as COVID-19 facilitates the student’s understanding of concepts. 

Mariam added that learning about COVID-19 pandemic teaches students about precautions and 
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reactions occurring in the body. As a matter of fact, researchers recommend that the COVID-19 

pandemic be taken as an opportunity to be taught within the context of science education 

(Daniel, 2020; Zucker & Noyce, 2020). In addition, the five teachers agreed that they mainly 

integrate COVID-19 pandemic in the lesson of “vaccination and serotherapy”. Finally, the five 

teachers emphasized that they did not receive any prior training on the integration of COVID-19 

pandemic in their teaching. This finding is in congruence with the literature, as indicated by 

Lukin (2013), which stated that teachers receive minimal training to present immunology 

concepts, limiting the teacher’s delivery methods. Nevertheless, the participants in this study 

mostly relied on their prior knowledge, personal research, resources, and experience as they used 

varied instructional strategies (except for Batoul) upon teaching COVID-19 pandemic during 

immunology lessons. On the other hand, Anderson's et al., (2020) article limits their study to 

only one learning activity about COVID-19 to further help students understand COVID-19 

pandemic in an immunology course. Similarly, Sean Smith et al. (2017) also limited the 

approach of teaching Ebola to mere classroom discussions. SARS was only introduced in the 

classroom through a video clip from the BBC television programme SARS: The True Story 

(Wong et al., 2008). Although previous SSIs were integrated in classrooms such as SARS and 

Ebola in middle school classes, the material in which COVID-19 pandemic was integrated within 

the participants’ classrooms were restricted.  

However, in this study, eclectic approaches add to the literature by the exploration and 

observation of a variety of strategies and methods stated and implemented by the five participant 

teachers throughout their interviews and the 19 class-observation sessions. Strategies included 

the use of media, argumentation, research projects, analysis of experiments, and general 

discussions. Nada engaged students in oral discussions using real life examples, videos, and 
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PowerPoint presentations as well as open debates and graph analysis. In addition, Nada allowed 

students to present the COVID-19 vaccine orally by using cards and PowerPoint presentations. 

Similarly, teacher Randa provided her students with real life examples about COVID-19 and 

gave them the opportunity to reflect on COVID-19 and its effects on students’ lives. Drawing 

conclusions, reasoning, reflecting on learning, and debating were some of the skills observed 

during Randa’s classroom. Similarly, teacher Mariam instructed her classroom by asking 

students to explain the concepts of vaccination and serotherapy based on a group research project 

students prepared at home. She also provided students with tangible feedback that enhanced their 

presentation skills. Furthermore, teacher Mostafa used a variety of methods to integrate COVID-

19 pandemic such as asking questions to students, analyzing diagrams, and sharing life 

experiences. This diversity enriched this study with a list of methods used to effectively integrate 

COVID-19 pandemic in a challenging unit such as immunology.   

The outcome as a result of integrating an SSI seems to be promising in terms of skills 

observed. In accordance to Anderson’s et al.’s (2020) results, the more teachers integrated 

COVID-19 in class, the more confident they seemed to be regarding key scientific literacy skills. 

However, apart from confidence, students in this study appeared to be more vocal about their 

approach to the current COVID-19 as it was observed how students were taking stances 

regarding COVID-19 vaccination. Wong et al. (2008)’s results regarding the integration of 

SARS in China only resulted in students’ scientific inquiry enhancement while Sean Smith’s et 

al.’s (2017) Ebola based instruction only seemed to increased students’ interest. Even Khishfe’s 

(2014) study, one of the few studies on SSIs in Lebanon, only focused on students’ 

argumentation skills.    
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While students were not official participants in this study, the results showed that 

teachers’ classrooms, except for Batoul, can be characterized as student-centered classrooms 

where students were given the floor to share their opinions, reflect on their own experiences, 

present research projects, engage in discussions, and analyze graphs using the scientific process. 

Although this qualitative multiple case study did not include other than teachers as participants, 

yet it resulted in rich contextual data that gives an in-depth idea of the teacher’s profile as well as 

their classroom’s environment. The skills practiced in the classroom, were not limited to 

argumentation and scientific literacy as mentioned in previous literature.  As a matter of fact, 

literature has indicated that addressing SSIs in classrooms raises social awareness, promotes 

student-centered teaching approach, and supports self-confidence and character development 

(Holdbrook & Rannikmae, 2007; Kolsto, 2001; Zeidler et al., 2011).  

Teacher Batoul was the least to integrate COVID-19 pandemic in her classroom. During 

her interview, she expressed how she uses real-life issues in her lessons and allows students to 

engage in open debates, yet this was not the case in almost all the classroom sessions attended by 

the researcher. The researcher noted that the classroom was not student-centered, and that the 

teacher did not act as a facilitator of learning. For instance, students were crowded with 

information and were only allowed to express themselves through simple questions, 

interpretations of experiments and graphs, memorization, and recitation. This discrepancy might 

be due to the fact that Batoul is not passionate about teaching immunology as stated in the 

interview. Moreover, Batoul’s resort to lecturing and using teacher-centered approaches 

decreased student engagement and knowledge as many students had difficulty defining simple 

terminologies. Her resort to traditional way of teaching could bring into light her lack of proper 

training on modern teaching styles.  On other hand, in Nada and Mariam's class, student-centered 
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approaches such as research projects and class discussions increased student engagement as 

many were enthusiastic about the subject and shared their opinions. 

5.3.2 Discussion of Research Question 2: To what extent do these grade 8 biology teachers 

address COVID-19 pandemic as a socioscientific issue?  

This study is one of the few studies that not only addressed SSIs or COVID-19 pandemic 

as an SSI but studied the integration of COVID-19 pandemic as an SSI in the classroom. The 

literature, on the other hand, did not contain such a variety. Both Sean Smith’s (2017) and Wong 

et al.'s (2008) studies did not address Ebola and SARS as SSIs, whereas Khishfe’s (2014) study 

included talking about SSI, even though its purpose was more inclined towards students’ Nature 

of Science (NOS) and understanding of argumentation skills. In the current study, integrating 

COVID-19 pandemic as an SSI was the center focus, as highlighted in one of the interview 

questions: “In your opinion, is COVID-19 a socioscientific issue”? 

None of the participants were able to define the term SSI because they have never heard 

of the term before. When the researcher defined the term SSI for the participants, they all agreed 

that COVID-19 pandemic lies under the SSI category since it is a controversial issue. Indeed, 

COVID-19 pandemic is an SSI as indicated by Marks and Eilks’ (2009): An issue is to be called 

an SSI if its authentic, controversial, and argumentative. Upon defining SSIs for the participants, 

they believed that they integrated COVID-19 pandemic in their classrooms as an SSI but mainly 

included its health-related aspects such as the importance of vaccination, taking precautions, 

wearing masks, and using hand-sanitizers. Zhao (2020) mentioned that one of the COVID-19 

challenges in science education is that teachers are mainly concerned about addressing the health 

issues of COVID-19 pandemic concerned with students’ personal safety.  Although all 

participants were aware of the importance of integrating an SSI in their classroom, the health 
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aspect was the common aspect that was most tackled. Despite teachers’ awareness of the 

importance of introducing SSIs in classes, some science classrooms still lack SSI-based 

instruction and teachers have minimal guidance on incorporating it in their classes (Rahayu, 

2021; Roehrig & Karahan, 2018; Zucker & Noyce, 2020). Thus, professional SSI-based 

instruction training for teachers is needed (Davisson, 2019). 

Even though the health aspect of COVID-19 pandemic was tackled by all teachers, 

however other aspects, such as the social, political, ethical, and economic, were either discussed 

for a short period or merely mentioned in passing in some classes. This revelation adds to 

previous literature as the aspects of a SSI have never been the focus of researchers. Even when 

discussing concepts as SSIs, its various aspects (social, political, ethical) have never been 

addressed. For example, aspects observed during Nada’s classroom that added to the health 

aspect were the social and ethical. During her session, she explained the importance of taking the 

vaccine to save their lives and the lives of others around them. Moreover, she assigned a project 

about the COVID-19 vaccine. The assignment was to argue with or against vaccination of 

COVID-19. Similarly, the aspects tackled in Randa’s classroom were the health, social and 

ethical aspects. The health aspect included discussing the vaccines’ symptoms; the social aspect 

included teaching them about social distancing, and the ethical aspect was formulated through 

debates and discussions about the significance and duty of taking the vaccine. Similarly, Reiss 

(2020) and Zucker and Noyce (2020) argue that the opportunity of engaging the students in 

debates allows them to become aware of the pandemic to find possible solutions. Likewise, the 

debate in Randa’s classroom allowed most of the students to participate and engage in class 

discussions. Apart from the health, social, and ethical aspects, Mariam’s classroom was the only 

classroom that integrated the political aspect. In one of her classes, some students explained that 
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they wanted to take the vaccine because of a political figure or a football player took it. 

Moreover, Mariam did not teach COVID-19 pandemic objectively since she expressed her stance 

towards vaccination and believed that because she is a biology teacher, she is able to direct her 

student’s stance as well. This contradicts with the instruction of an SSI according to Hofstein et 

al. (2011), Kahn and Zeidler (2019), and Yapıcıoğlu and Kaptan (2017), all who argued that 

teachers should introduce an SSI objectively in class to avoid false personal judgement. In 

addition to the aspects discussed above, the economic aspect was tackled only in Mostafa’s 

classroom. During the classroom observation, the health aspect was covered through discussing 

about the different mechanisms of COVID-19 vaccine.  The social aspect revolved around 

discussing social distancing and quarantine. Additionally, the economic aspect was delivered in a 

short lecture form. Mostapha informed students about the changes that occurred in the economy 

such as businesses and industries going bankrupt. Mustafa’s emphasis on the economic aspect of 

COVID-19 pandemic could be due relating its influence not only on world’s economic crisis but 

Lebanon’s unique crisis, which was aggravated due to COVID-19. The four participants tackled 

several aspects during the classroom except for Batoul, who rarely mentioned about COVID-19 

pandemic in her classroom or gave an example about it. She discussed the COVID-19 vaccine 

over a duration of five minutes only in one session. During this short time, Batoul mentioned the 

importance of the vaccine in general and the ethical responsibility for students to take it in order 

to be safe.  

To sum up, COVID-19 pandemic was not tackled as an SSI in the classroom and the 

teachers admit that. They never heard the term. They said that only they mostly talk about the 

health aspect.  The reasons behind not integrating COVID-19 or an SSI in classroom includes 

lack of time, curriculum pressure, lack of training on SSI-based instruction, and preparing 
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students for official exams. Yet the integration of this SSI COVID-19 pandemic in the 

participants’ classroom increased several skills research skills, argumentation, graph analysis. 

Although the findings of these results cannot be generalized nationally, the following hypothesis 

can be suggested as correlation between teacher’s background and personality. 

Teachers who are passionate about the scientific subject they teach are most likely to 

include/integrate socioscientific issues  

Teachers who are involved in fieldwork are also more likely to integrate socioscientific issues in 

their classroom 

5.4 Conclusion  

This study was the first attempt to explore the integration of COVID-19 as an SSI within 

the context of an immunology unit in middle school Biology. The results showed that all the 

participants were aware of the importance of integrating COVID-19 pandemic in their 

immunology. Results also highlighted that the strategies used to integrate COVID-19 pandemic 

in the class were diverse and mostly student-centered. Although none of the participants were 

aware of the term SSI and trained on teaching, COVID-19 pandemic was integrated in class 

through its various aspects. 

Literature has revealed the significance of SL as one of the most essential goals in 

science education for developing scientifically literate citizens who can make informed 

decisions. Enhancing SL and comprehending scientific practices requires students to engage in 

the analysis of outcomes, scientific investigations, the manipulation of evidence, scientific 

investigations, and participation in SSIs such as COVID-19 pandemic. This issue, as one of the 

most recent and popular issues, has become an ideal opportunity for teachers to integrate in their 
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classroom). By teaching about COVID-19 pandemic as an SSI, students can be involved in 

enhancing argumentative and research skills, evaluation actions to protect themselves and 

society, and take informed decisions on behalf of their community.   

Findings showed that the teaching strategies used by Grade 8 science teachers reflected 

certain aspects of SSI, such as encouraging students to engage in debates, relating to real-life 

problems, opening discussions, and questioning. Even more so, student-centered learning, 

coupled with the integration of COVID-19 pandemic as a real-world problem enhanced student’s 

higher order thinking, including but not limited to analyzing data, evaluating arguments, and 

inquiry-based learning through research.  

5.5 Limitations  

 The main limitation of the study is the sample characteristics; teachers recruited from five 

private schools in Beirut region who only teach the Lebanese curriculum. As such, the sample 

did not include teachers recruited from public schools. Beirut was the only region chosen 

because the only schools which gave the researcher approval of attendance where in Beirut.  

Others did not accept because of the COVID-19 pandemic. It is important to note that the 

researcher of this study contacted around 20 schools for data collection; however, only five 

schools confirmed to be part of the study. Private schools were only chosen because public 

schools had a month off in year 2022 and were back in the curriculum. Moreover, reaching 

public schools was hard because the researcher had to wait for the approval from the ministry of 

education which delays the data collection of this study. Moreover, only one male was chosen as 

a participant while the rest were females since there is a limited number of biology male teachers 

in Lebanon. Other foreign curricula are important to be investigated such as (the American 

System) since the results would vary and COVID-19 might be taught as an SSI.  Another 
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limitation of this study is that the data collection was limited to teachers without including other 

school personnel such as subject coordinators or heads of divisions.  Including participant’s other 

than teacher’s makes the researcher takes into consideration other perspectives regarding SSIs as 

well as a wider variety of results. A final limitation is investigating only the vaccination and 

serotherapy lesson in the immunology unit. Although it is among the essential controversies 

nowadays, yet inspecting other lessons might give a glimpse of how teachers integrates an SSI 

differently from one lesson to another. 

5.6 Implications and Recommendations 

This study sheds light on the importance of integrating COVID-19 pandemic as an SSI 

while teaching immunology for grade 8. The lack of knowledge about SSIs, training to teach 

SSIs especially about COVID-19 pandemic in immunology contexts, should be highlighted. As 

reported by the five teachers, immunology unit as taught by the Lebanese curriculum, is very 

challenging, as it includes sophisticated scientific terms. Moreover, incorporating COVID-19 

provides real life examples and engages students in debates, argumentation, and critical thinking, 

all of which aids in developing student’s scientific literacy. As such, it is recommended that 

biology teachers integrate COVID-19 pandemic as an SSI during their teaching of immunology. 

On another hand, the five teachers in this study reported that their schools do not provide any 

training or resources on the integration of COVID-19 pandemic in teaching immunology. 

Therefore, schools are encouraged to provide teachers with extensive training on modern 

teaching approaches including the use of media, argumentation, higher order practices, and 

integration of SSIs in teaching scientific subjects. Moreover, schools should be approached to 

provide teachers with necessary tools, such as flyers and media simulations, that aid them in their 

teaching and that raise students’ awareness on the importance of vaccination, prevention 
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practices, and social distancing. It is also recommended that the policy makers in Lebanon, work 

on updating the Lebanese curriculum by integrating up-to-date teaching practices and 

incorporating COVID-19 pandemic as an SSI or any other SSI in teaching immunology for grade 

8 students or otherwise.  

Regarding future research, it is recommended that future researchers study this topic 

including a varied sample while recruiting teachers from public schools, different governorates 

of Lebanon and teachers teaching other than the Lebanese curriculum. It is also recommended 

that future researchers study the impact of integrating COVID-19 in immunology directly by 

recruiting students in the studies. It is also recommended that this topic be studied quantitatively 

through cross-sectional research or experimental research. For example, future research can 

quantitatively survey teachers and students to explore teachers’ practices and their impact on 

students’ scientific literacy. Finally, future research can study experimentally the impact of 

training on integrating COVID-19 in immunology by providing a group of teachers with in-depth 

training on this topic and surveying students’ scientific literacy pre and post intervention.  
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Appendices 

Appendix A 

Lebanese Science Curriculum General Objectives 

II- GENERAL OBJECTIVES 

Science plays an important role in our everyday life. It manifests itself in all aspects of human activity. 

Consequently, it is important that 

students become life-long learners of science, starting with science at school but extending science learning 

beyond the school years. 

To achieve the above, science teaching aims to realize the following general objectives: 

1− Develop the learners' intellectual and practical scientific skills. 

2− Deepen the learner’s awareness in the ability of humans to understand, invent, and create. 

3− Understand the nature of science and technology, their development across history, and their impact on 

human thought. 

4− Insure that learners have acquired the facts, concepts, and principles necessary to understand natural 

phenomena. 

5− Motivate students to apply basic scientific principles in all sciences. 

6− Explain the scientific concepts and principles behind commonly used machines and devices 

7− Acquire knowledge about health, environment, and safety practices and behave accordingly. 

8− Realize that some natural resources can be depleted and make the learner aware of the role of   science 

in sustaining these resources. 

9− Encourage learners to use scientific knowledge and skills in novel situations especially in everyday life. 

10− Emphasize the role of scientists in the advancement of human kind. 

11− Encourage learners to be open to the ideas of scientists from different cultures and to their contributions 

in the advancement of science. 

12− Encourage learners to abide by such scientific values as honesty and objectivity. 

13− Develop the learners’ scientific curiosity and orientation toward scientific research. 

14− Encourage learners to work independently and cooperatively in solving scientific problems. 

15−Make the learners aware of career possibilities in different science related area. 
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Appendix B 

Interview Questions 

I. Interviewee’s Demographic Information : 

1. Could you briefly tell me about your educational background? 

2. Could you briefly explain about your career journey including years of teaching 

experience?  

3. How many years have you been teaching in this current school? 

4. What are the subjects you teach at this school? And what grade levels? 

5. How and why did you get to teach biology? 

6. In your own words, describe to me what it is like to teach the immunology unit? 

7. What is most challenging about teaching the immunology unit? 

II. Teaching of COVID-19: 

1. How do you integrate COVID-19 within the context of an immunology unit? Provide 

examples and explain. 

Sub-question: 

In what ways do you relate the immunology sessions to COVID-19? 

2. Can you describe how you integrated COVID-19 last time you taught an immunology 

lesson? 

3. As a middle school science teacher, do you think you are prepared to integrate COVID-19 

within the context of an immunology unit? Explain.  

4. In your opinion, to what extent is it important to teach middle school students about 

COVID-19?  

III. COVID-19 as an SSI:  
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1. Have you heard about socioscientific issues before? If yes, provide examples and 

explain. (I need to provide a definition in case they do not know what the term 

means). 

2. In your classroom, do you relate COVID-19 to everyday life? If yes, give examples 

3. In your opinion, is COVID-19 a socioscientific issue? 

Sub question: 

Do you teach COVID-19 as a socioscientific issue? If yes, how? If not, then why not? 

4. In your own words, can you give me any additional reasons for integrating COVID-

19 in teaching an immunology lesson? 

5. Do you allow students to express their opinions about COVID-19? Please elaborate 

Sub question: 

Do you think you a have the right to express your opinions and beliefs about COVID-

19? Please elaborate. 
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Appendix C 

Classroom observation protocol for SSI-Based  

Instruction 

Part III: Lesson implementation 

This protocol aims to describe and characterize SSI-based teaching practices in science 

classrooms. 

Fill this out as you are observing classes. 

Direction: Please circle in the category that you observed and provide examples about the 

scale chosen. 

Observation categories Scale Reason of scale 

choice (put examples) 

Teacher provided opportunities for students’ reflections 

about their learning 

0 1 2  

Teacher related what students learn to prior knowledge 0 1 2  

Teacher knows the science content related to the issue 0 1 2  

Teacher promoted conceptual scientific understanding 0 1 2  

Teacher related science content to the real world 0 1 2  

Teacher used current media to connect content to the issue 0 1 2  

Teacher considered SSI characteristics associated with the 

issue 

0 1 2  

Teacher focused on risks and benefits of the issue 0 1 2  

Teacher focused on social dimensions of the issue(e.g. 

political and economic) 

0 1 2  

Teachers confronted the ethical dimension of the issue 0 1 2  
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Teacher focused on higher order practices upon explaining 

the issue (e.g. argumentation, reasoning, and scientific 

literacy) 

0 1 2  

Students and teachers share opinions and believe to each 

other 

0 1 2  

The classroom environment is student-centered and 

interactive 

0 1 2  

Total     
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 Appendix D 

Sample of Teacher Batoul 

Legend: Black quotes from Lesson plan 

Blue quotes from interview 

Green quotes from classroom observations 

Lesson Plan, Interview, Classroom Observation Qualitative Data 

Quote Code Definition Themes 

 I find that students they like it so 

much because they start to know 

more about their body, the way the 

immune system responds.  

 I find it the most interesting part in 

all the other parts in the book and 

comparing it to all the other parts 

found in the other years in biology 

 Students usually like immunology 

in grade eight. 

Benefits Benefits of 

Teaching 

Immunology 

 

 

#1 COVID-19 integration 

in Immunology 

 

 The coordinator told me that it was 

the hardest unit to teach when they 

started the teaching immunology 

in grade eight. 

 They found it difficult to teach 

immunology because students 

found it difficult to understand. 

 Students don't like about biology 

in grade eight the way of 

answering questions. It is like 

somehow difficult, especially if 

they are facing certain problems in 

English. 

 Well, sometimes there are certain 

things that you feel that you are 

not comfortable enough when you 

are explaining it. Like when you 

explain about AIDS the way it is 

transmitted sometimes you find 

that certain terms are very difficult 

to get students used to it some.  

students I think that they don’t like 

the subject because of its difficult 

in its terms and its information the 

information included in this 

chapter is not easy and there are 

many so some students they like 

get frightened from the idea of 

Challenges Challenges of 

Teaching 

Immunology 
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answering a question related to 

immunology 

 This is what it makes in certain 

places immunology something 

challenging and to make the 

student more interested in it we 

give the student examples from 

daily life, so the student gets more 

attracted to the subject.   

 I think that the teacher will use 

covid-19 to make things clearer for 

the students. 

 Because in immunology unit you 

get infected because you get 

devised, because it enters your 

body, because maybe you missed 

certain things like you didn't put 

the face mask, you got the 

antiseptic, and then everything 

about covid-19 is related to the 

immune system and the way your 

body is responding. The 

importance of vaccination, 

vaccines are related also to the 

way the immune system responds. 

So, everything about covid-19 is 

related to our body response, our 

immune system response, not any 

other system in our body. And 

that's why it is the best to give 

examples about it in immunology. 

Reasons Reasons 

behind 

Integrating 

COVID-19 

(real life 

example) 

 When we start giving examples 

about COVID-19. When we start 

talking about the immune 

response, yes, in chapter one, 

mostly in activities four and five or 

five more than four. When we talk 

about the specific immune 

response and the activation of the 

T lymphocytes,  

 And here we start giving examples 

about vaccines. And this year, 

because the students are 

vaccinated, most of them against 

covid-19. I started like giving 

examples about the vaccine. And 

at the same time, we talk about the 

different types that the virus is 

developing and why sometimes 

our immunity taken from the 

Placement Placement of 

COVID-19 in 

Immunology 

Unit 
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vaccine is not enough… we start 

talking about the different strains 

of the virus and students start 

knowing more about the 

importance of vaccine booster.  

 In serotherapy. Also, in the first 

activity we used to give examples 

of like at the beginning of the 

pandemic, they used to ask for 

people who got the virus, 

coronavirus, to donate their 

plasma. 

 We give examples about the 

coronavirus when we start talking 

about antiseptics… students get to 

know that antibiotic therapy is 

used only against bacteria, 

infections. So, in case you have a 

virus, it will not work with Corona 

virus. 

 COVID-19 is mostly incorporated 

in chapter three, because it is about 

vaccination. 

 I think that corona virus at the 

place has helped in making the 

students understand more their 

body response against the virus 

and the importance of vaccines 

because they are now more 

familiar with the word virus, with 

the symptoms.  

 I think we are like taking an 

advantage of having corona virus 

vaccines in using in immunology 

and making the students more 

interested to know about vaccines 

and how they act and get 

encouraged to take especially the 

coronavirus vaccine. 

 I think because he's living this 

because nowadays everything that 

his life is related to this part so 

that's why it is very important to 

include examples about covid-19 

to make the students know more 

about this virus why it is important 

to get protected to take certain 

precautions  

 It's very important to let the 

students know that by vaccination, 

Impact Impact of 

Integrating 

COVID-19 in 

Immunology 

Unit 
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by using antiseptics, by putting the 

face mask, by reducing the number 

of cases each day, we can get rid 

of these restrictions that we are 

following and by this I think we 

are integrating it. 

 

 Yeah, well I read. When this virus 

appears, I started reading about it 

in order not to give any wrong 

information… usually I get 

prepared to this session to the 

questions that students might ask 

by reading more about the virus 

treatment, the way of being 

transmitted from one person to 

another. 

 Well, here I depend on myself, not 

on the school resources, but in the 

school. Usually, they used to talk 

with the students about the virus, 

how it is transmitted, and the way 

to get protected through sessions. 

 Not really, I never heard about 

socio-scientific issues before. But I 

think it is something related to 

people's acts society. 

 Based on your definition, I think 

yes, COVID-19 lies among socio-

scientific issue as it is related to 

the society act and how they deal 

with it. So, because it is related to 

our act, our way of dealing with it. 

I think yes, it is one of the things 

related 

 

Knowledge Teacher’s 

knowledge 

about COVID-

19 (knowledge 

and prior 

training) 

 In secondary class you will take 

how vaccines are made such as 

COVID-19 vaccines like 

Moderna, Astrazeneca, and 

Chinese vaccine. 

 If the vaccine produces each time 

different antibodies against the 

antigen then it is a meaningless 

vaccine. That’s why nowadays for 

COVID-19 they are trying to 

produce an efficient vaccine to the 

antigen 

 COVID-19 change its HLA 

molecules that’s why we need to 

Discussion Discussion of 

concepts 

related to 

COVID-19 

(prior 

knowledge) 

 

 

 

#2 COVID-19-based 

instructional approach 
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take more than one vaccine to be 

more protected. 

 When you are infected and then 

vaccinated with COVID-19 

vaccine then infected again, will 

you have mild symptoms? We 

will have mild symptoms instead 

of severe symptoms 

 Even now when symptoms are 

mild, some people think that we 

should not take COVID-19 

vaccine. Sine long time ago, since 

pasteur’s experiment on cholera 

virus from the 1880’s some 

people were not convinced to take 

the vaccine. 

 Since the cases of polio, mumps 

and measles decreased, we will 

say that after few year from now, 

COVID-19 cases will decrease 

since the vaccine is very 

important. That’s why people are 

asked to get vaccinated since the 

symptoms decreases. 

 Active board? Yes. Sometimes we 

include certain videos about covid-

19. We depend only on certain 

figures, on experience, on certain 

observations. 

 The teacher presented a 

powerpoint presentation about 

vaccination and serotherapy 

 The teacher sent a video about 

Pasteur experiment on chickens 

and cholera virus for students to 

watch at home. 

 

Media Use of Media 

(PowerPoint, 

videos, 

documentary, 

cards) 

. 

 Yes, sure I allow students to 

express their opinions about 

COVID-19. Most of the 

discussions it is based on the 

students’ questions and on the 

teachers’ information. 

 Yes they express their opinions. 

They say I don't want to be 

vaccinated. It is something easy 

and especially that Omicron is 

something that is not dangerous.  

Argumentation Argumentation 

(problem 

scenario, 

questions, 

opinions, 

debate “with 

and against”, 

discussion, 

exchange 

thought and 

reflect on 

others’ 

opinions) 
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 Yes, I think I have the right to 

express my opinion. I think we 

need to play an important role in 

making the students know more 

about the importance of vaccines, 

the importance of following all the 

precautions, putting the face 

mask…So, I think we should 

always remind the students that 

even if you contracted the virus, 

you might have transmitted it to 

others that they have health issues 

that might lead in certain cases to 

death…So that's why I expressed 

my opinion about covid-19 

because I'm talking about it from 

the scientific side, not it is 

something related to something 

political. I give my opinion and I 

reflect like the scientific 

importance of this vaccine.  

 Teacher provided opportunities for 

students’ reflections about their 

learning through questions:  

a. When I was kid. I had small pox. 

They did not give me a vaccine 

unless I become healthy because 

my body is already providing 

immunity. 

b. What vaccines do not give long 

lasting immunity? Influenza and 

COVID-19 since they change. 

Omicron and delta as we are used 

to influenza 

 If you are asked to interpret such 

an experiment the significance will 

be that cholera is fatal. 

 The teacher presented the 

experiment by Pasteur in a 

diagram and text format. The 

teacher also provided analysis and 

interpretation of this experiment to 

illustrate the mechanism of 

vaccination.  

 The teacher presented a graph on 

the variation of antibodies as 

function of vaccine injection and 

injection of virulent bacteria to 

illustrate “how vaccines work”.  

Higher High Order 

Practice 

(analysis and 

interpretation, 

reasoning, 

triggering 

questions)  
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 The teacher presented several 

graphs on the variation of the 

number of cases of polio, measles, 

and mumps as function of 

introduction of vaccines to 

illustrate how vaccines decreased 

the mortality rates.  

 The teacher presented a 

comparative table to illustrate the 

differences between vaccination 

and serotherapy.  

 What is the most popular vaccine? 

CORONA 

 The teacher explained more and 

taught them skills for the official 

exams. Students were asking some 

questions and reciting but the class 

was teacher oriented 

 What does this graph relate to?  

Same as graph of primary and 

secondary response graph 

 The teacher provided examples of 

vaccines that students’ received 

during their childhoods; Hepatitis 

B, Measles, Mumps, and 

rotavirus.  

 The teacher presented the 

calendar of vaccination in 

Lebanon based on the Ministry of 

Public Health to illustrate the 

importance of vaccine boosters.  

 The teacher provided an example 

on tetanus injection due to a 

wound to illustrate the concept of 

serotherapy.  

 Well, we related only when we 

talk about antiseptics, for 

example, and why we should 

sterilize. This is how we give 

examples. Sometimes we give 

examples when we get the virus, 

how we should eat food that 

contain vitamins to make our 

immunity like stronger to face this 

virus. So, we only give examples 

in this part. 

 Teacher related science content to 

the real world by asking questions. 

When you are infected and then 

vaccinated with COVID-19 

Real Life Relating 

COVID-19 to 

real life 

examples 

(teacher 

providing real-

life examples 

or asking 

students to 

provide real 

life examples) 
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vaccine then infected again, will 

you have mild symptoms?  

 I think by giving examples about it 

and the way of following the 

precautions and sterilizing the 

hands, always putting the face 

mask I think we are letting the 

students get used to the idea that 

they play an important role in the 

transmission of this virus and 

saving the life of others. So, I 

think we are relating it to socio-

scientific issue without knowing 

this term. 

 What vaccines do not give long 

lasting immunity? Influenza and 

COVID-19 since they change. 

Omicron and delta as we are used 

to influenza 

 If the vaccine produces each time 

different antibodies against the 

antigen then it is a meaningless 

vaccine. That’s why nowadays for 

COVID-19 they are trying to 

produce an efficient vaccine to the 

antigen 

 COVID-19 change its HLA 

molecules that’s why we need to 

take more than one vaccine to be 

more protected. 

 When you are infected and then 

vaccinated with COVID-19 

vaccine then infected again, will 

you have mild symptoms? We 

will have mild symptoms instead 

of severe symptoms 

  

Health Health Aspect  

#3 COVID-19’s relation 

to Socio-scientific Issues 

 

 I think by giving examples about 

it and the way of following the 

precautions and sterilizing the 

hands, always putting the face 

mask I think we are letting the 

students get used to the idea that 

they play an important role in the 

transmission of this virus and 

saving the life of others. So, I 

think we are relating it to socio-

scientific issue without knowing 

this term. 

Social Social Aspect 
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 Even now when symptoms are 

mild, some people think that we 

should not take COVID-19 

vaccine. Sine long time ago, since 

Pasteur’s experiment on cholera 

virus from the 1880’s some 

people were not convinced to take 

the vaccine. 

 Since the cases of polio, mumps 

and measles decreased, we will 

say that after few years from now, 

COVID-19 cases will decrease 

since the vaccine is very 

important. That’s why people are 

asked to get vaccinated since the 

symptoms decreases. 

  

 

 Political Political 

Aspect 

 Economic Economic 

Aspect 

 Are you all with vaccines? Yes 

 Who got infected after being 

vaccinated? I did but I had minor 

symptoms 

 

Ethical Ethical Aspect 

 




