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ABSTRACT 

As a secondary Earth Science teacher, I noticed my ninth-grade students focused 
on learning content but were less proficient reading and summarizing scientific articles, 
assessing scientific sources, and applying what they learned in the classroom to the real 
world. I wanted to prioritize these three foundational parts of scientific literacy in my 
ninth-grade Earth Science classroom. To focus on building scientific literacy, I conducted 
an action research project incorporating current events into the 5E instructional model in 
the ninth-grade Earth Science classes at Oceanside High School in Rockland, Maine. 
Throughout two 5E units, students watched news clips, read scientific articles, wrote 
minute papers, and connected what they were learning to what was happening in the real 
world. Lessons asked students to assess sources, summarize what they read, and learn 
about the scientific research related to the topics. I measured growth using interviews, 
surveys, assessments, and minute papers before and after the two 5E units. Students who 
attended at least 80% of classes were included in the data (N=46). The minute paper 
indicated medium growth in student ability to summarize sources. The Scientific Source 
Validity assessments showed an increase in the mean number of qualifications students 
used to assess source validity. Organizing interview responses by themes indicated 
20.45% more students mentioned that current events helped them connect what they were 
learning to the real world and 8% more students expressed a desire to learn more after the 
two 5E units. At the end of my action research, there was positive growth in scientific 
literacy skills after incorporating current events into the 5E model. Students were more 
able to assess sources and understand the reason why, they were more specific in their 
summaries, and they were more excited to learn more about science and make 
connections. 
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CHAPTER ONE 

INTRODUCTION AND BACKGROUND 

Context of the Study 

In modern society, we are surrounded by science in the news, social media, and 

politics. The public makes decisions every day based on their scientific knowledge. 

While teaching ninth-grade Earth Science, I observed students learn the factual content 

but struggle to read scientific literature in the news, assess scientific sources, and apply 

the information to the real world. As a teacher, it felt like classroom assessments were 

focusing on the facts but not on helping students develop scientific literacy skills or 

applying their knowledge. Even with earth science news surrounding them in their daily 

lives, students could not apply what they learned in the classroom to what they read and 

observed in the world around them. There was an essential part of science missing in the 

classroom—application.  

For the past six years, I have taught ninth-grade Earth Science at Oceanside High 

School in Rockland, Maine. In 2020-2021, Oceanside High School was part of the 

Regional School Unit 13 (RSU13) district (Powerschool, 2019). RSU 13 included the 

towns of Owls Head, Cushing, Rockland, Thomaston, and South Thomaston. Rockland, 

in midcoast Maine, had 7,219 year-round residents and its economy relied on tourism, 

lobstering, and waterfront industries (About Rockland, 2019). Surrounding towns in the 

RSU13 district had smaller populations and relied on the same industries. Oceanside 

High School had 524 students in ninth to twelfth grades during the 2020-2021 school 
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year. The population was almost all Caucasian at 94.8%. The other 5.2% of students 

included three African-American, eight Hispanic, two American Indian, five other, and 

four unclassified students (Powerschool, 2020).  

All freshmen were required to take Earth Science at Oceanside High School as 

their freshman science class. Students were either placed in College Prep or Honors. I 

selected six freshmen Earth Science classes: one freshman honors Earth Science class and 

five College Prep Earth Science classes. For the Capstone Action Research, I measured 

growth in all the students who completed 80% of their work and attended 80% of the 

classes.  

During the 2020-2021 school year, Oceanside High school had block scheduling 

and alternated blue and white days. Each day students attended four classes in person or 

virtually and each block was 65 minutes. A normal five-day week would either include 

three blue days and two white days or two white days and three blue days, depending on 

the rotation. Due to COVID, students alternated whether they attended class in person or 

virtually.  

At the beginning of the year, students were divided into two teams: Mariners and 

Compass. Each group attended two days in person and three days virtually. In a five-day 

week, Compass students attended school in person on Monday and Tuesday and Mariner 

students were virtual on those days. Then, Mariner students attended Thursday and 

Friday and Compass students attended virtually. If it was a week with three white day 

classes, on Monday, Compass students attended the four white day classes and on 

Tuesday, they attended their four blue day classes. The Mariner students attended white 
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day classes on Monday and blue day classes on Tuesday. On Wednesday, all students 

would attend their white day classes virtually. Then, Mariner students were in person for 

their four blue day classes on Thursday and their four white day classes on Friday. 

Compass would be virtual during those days. The hybrid schedule started in September 

when school started and continued throughout this study.  

Since I started teaching at Oceanside High School, I have tried to show students 

that science impacts and surrounds us in our everyday lives. Also, I have tried to show 

students the more we learn about science, the deeper our understanding and the more 

explanations we can give for the conditions and characteristics of the world around us. 

When I was in high school science, we focused more on the content and less on 

application. When I went to college, I began to study geology and saw how everything I 

learned told a story which could be applied to what I saw around me. I started teaching 

science, hoping to bring a real-world application, critical thinking, and scientific literacy 

into the classroom—ideas also emphasized in The K-12 Framework. The Framework 

states that science education requires students to learn from texts, assessing sources, and 

applying their knowledge. Scientific literacy is a main theme throughout the Framework 

(National Research Council, 2012).  

After I observed the students in my classroom focus only on the factual content 

but not the sources, the application, or the research, it was evident I needed to teach more 

scientific literacy skills. As our science curricula began to incorporate the Next 

Generation Science Standards (NGSS), the content shifted to include the principles 

outlined in the Nature of Science (NGSS Lead States, 2013). With this shift, 
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opportunities developed that enabled me to teach students to select and assess sources, 

apply their knowledge, connect concepts, and develop skills in scientific literacy. 

Reflecting on NGSS, the Nature of Science, and my interests, it was evident I 

needed to focus on scientific literacy in my classroom. Since Earth Science provides 

topics that are frequently in the news, discussed in public, and present in the world 

around us, it could provide students with a platform to study current events. Current 

events could provide the opportunity to evaluate the validity of various sources, read 

literature, and apply what they learn in the classroom to what is happening in the real 

world and showing up in the news. My interest in incorporating scientific literacy into my 

curriculum led me to the focus question. 

Focus Question 

My focus question was, How can incorporating current events into the 5E 

instructional model promote scientific literacy in a secondary Earth Science class?  

My subquestions include the following:  

1. Does incorporating current events into a 5E structure teach students to learn 

how to assess the validity of sources?  

2. How does incorporating current events into a 5E structure impact students’ 

science related attitudes?  

3. Does incorporating current events into a 5E classroom help improve students’ 

abilities to summarize scientific sources?   
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CHAPTER TWO 

CONCEPTUAL FRAMEWORK 

Scientific Literacy 

 Science is a way of knowing, understanding, and describing the natural world 

(NGSS Lead States, 2013). Maine was one of 26 states to help draft Next Generation 

Science Standards (NGSS) and started incorporating NGSS into the state curriculum in 

2013 (Maine Department of Education, n.d.). The state officially adopted the standards in 

2019 (Maine Department of Education, 2019). With the adoption of the NGSS, science 

education has shifted away from a strict focus on content knowledge and towards a 

curriculum that includes the nature of science, the practical skills of scientists, and 

scientific literacy.  

Incorporating the crosscutting concepts, disciplinary core ideas, and science and 

engineering practices outlined by NGSS, a more complete understanding of science is 

built (National Research Council, 2012). By applying a three-dimensional curriculum, 

students can learn how science is practiced, and apply the skills scientists use. Students 

can learn to conduct their own background research by reading primary and secondary 

sources, they can discuss their own research with their peers, and they can communicate 

their findings using scientific language and vocabulary (Grant, 2015).  

Scientists spend considerable amounts of their time reading, writing, and 

discussing science. Therefore, when students learn to be scientists, teaching must include 

scientific literacy skills (Grant, 2015). While many educators agree that we need to 
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include scientific literacy in science education, many disagree on an exact definition of 

scientific literacy. Scientific literacy is a term that has various meanings in different 

research and contexts. One resounding idea about scientific literacy that is often 

mentioned is that it is what the public should know about science (Laugksch, 2000).  

There are three common themes in many of the definitions of scientific literacy, 

including gaining knowledge of the factual content, applying science to real-world 

situations, and understanding scientific practices. One definition of scientific literacy is 

the ability to use scientific knowledge for multiple purposes, to create explanations, and 

also to form conclusions (Van Rooy & Moore, 2012). Another definition states that 

scientific literacy means comprehending and understanding scientific topics and issues. 

More specifically, this definition means that a scientifically-literate person can apply 

scientific knowledge to real-world situations, explain the phenomenon, evaluate scientific 

research and investigations, and gather data (Organization for Economic Co-operation 

and Development, 2017). A third definition focuses on how society interacts with 

science, engineering, and technology. In this definition, a scientifically-literate citizen 

must know basic terms and concepts and also be able to identify and use scientific 

practices (Jarman & McClune, 2007).  

Scientific Literacy and NGSS  

NGSS incorporates scientific knowledge, practices, and application into three 

dimensions and promotes scientific literacy throughout the standards. Since 

communication is essential to the nature of science and what scientists do, scientific 

literacy is present in the NGSS framework, its goals, and the science and engineering 
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practices (SEPs). NGSS states that science education needs to not only teach the facts, 

but also spend time teaching students how to apply the scientific concepts to new 

situations, and using scientific methods and skills that scientists use to gain knowledge 

(NGSS Lead States, 2013).  

The K-12 Framework outlined five goals, three of which focus on scientific 

literacy. One goal emphasizes the importance of students having enough knowledge to 

discuss scientific issues with others. Another goal states that students should have the 

adequate scientific knowledge to be engaged citizens and intelligent consumers. The third 

goal of science education is to engage students in learning science in and out of the 

classroom (National Research Council, 2012).  

Scientific literacy is also present in the science and engineering practices, one of 

the three dimensions in NGSS. The two SEPs which incorporate scientific literacy the 

most are: asking questions and defining problems and obtaining, evaluating, and 

communicating information (National Research Council, 2012). Asking questions and 

defining problems includes forming conclusions about a phenomenon, using models, and 

reading texts. It also requires students to use the proper vocabulary, correctly format a 

claim, critically read the text, and be able to write a strong conclusion. The SEP, 

obtaining, evaluating, and communicating information specifically requires that students 

gather, read, and evaluate scientific information while also evaluating the sources’ 

validity. These SEPs are based on the fundamental ideas present in the definitions of 

scientific literacy (NGSS Lead States, 2013). 
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Common Core State Standards 

Common Core State Standards (CCSS) were adopted by the state of Maine for 

English and Math in 2011 and implemented during the 2012-2013 school year. CCSS 

focuses on both content knowledge and the skills students need to attain that content 

knowledge. Many of the ninth and tenth grade standards focused on science content and 

include these skills: citing evidence, determining central ideas, determining the meaning 

of terms, analyzing an author’s purpose, and comparing and contrasting the text 

(Common Core State Standards, n.d.).  

One goal of CCSS is to encourage students to read complex texts. CCSS also 

focuses on preparing students for college and the workforce. While teachers know they 

need to teach complex texts, often they need some guidance when learning to teach using 

complex texts and using CCSS. One study focused on five factors that make a text 

complex. These include specialized vocabulary, grammatical metaphors, expanded 

nominal groups, intricate sentences, and pronoun use. When designing learning 

experiences, teachers need to consider which of these five factors is present, as well as 

the readers’ backgrounds and what is being asked of the readers.  

The same study suggested teachers approach complex texts in four stages. 

Initially, students should read, take notes, and question independently before group and 

class discussions. Once they have developed a basic understanding, they can move to the 

next phase, focusing on a complex part of the text. Focusing on a small part allows 

students to take it apart and gain a better understanding of the meaning. The third phase 

focuses on the language the author uses including vocabulary, the author’s voice, how 
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information is presented, and the academic language. After a basic understanding, an 

examination of a part of the text, analyzing the language, students can move to a fourth 

phase. They use the information they read about to write their text. By this point, they 

should understand the main ideas, details on a section, and the language used. In the end, 

the study concludes that students must be supported in developing these skills. Teachers 

must look at a text, decide what makes it complex, consider the audience, and design an 

appropriate task to teach complex texts, a major idea behind CCSS (Fang, 2016).  

Current Events and Scientific Literacy  

NGSS promotes scientific literacy but leaves it up to the teachers to decide and 

plan how to incorporate NGSS into their curriculum. While scientific literacy is the goal, 

there are challenges when it comes to reading different texts in the science classroom. 

Students often struggle reading scientific texts due to their depth, complex nature, and 

vocabulary. As one study explained, to teach scientific literacy, teachers need to provide 

support in both literacy and content. Teachers need to teach the science background and 

build vocabulary, while also helping students learn to summarize, model reading and 

questioning skills, and use graphic organizers. Students need frequent feedback in both 

literacy strategies and science knowledge. They also need opportunities to work 

independently, in small groups, and as a class. The study shadowed a group of teachers 

and the data showed that most teachers know what they should teach when it comes to 

content reading but do not always include these methods in their classrooms (Wexler et 

al., 2016).  
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One pedagogical practice which teachers can use to include literacy skills and 

promote scientific literacy in their classroom is to incorporate current events into their 

curriculum. A common way that the public interacts with science in their lives is through 

the news. Therefore, it is logical to use current events found in print and online sources to 

help develop scientific literacy skills. Using the news as a platform, teachers can help 

students make sense of what they read, evaluate the evidence and data, and discuss 

current topics that are relevant to their own lives. Stories in the news focus on science 

and society, a major component of scientific literacy, and can serve as a successful 

platform for students to learn the importance of science, engage with the content, and 

improve scientific literacy (Jarman & McClune, 2010).  

 In another study, using newspapers in the science classroom promoted active 

learning, allowed student choice, and provided flexibility in the curriculum. Basing the 

curriculum on newspapers at a college level was a successful platform for college-age 

students to read, discuss, question, and explain the content. In using newspapers, students 

were more engaged and were able to see how science plays a role in their own lives 

(Mysliwiec et al., 2003).  

In an eighth-grade science classroom, one study focused on scientific literacy by 

teaching and measuring four factors: skeptical thinking, current event analysis, literature 

summaries, and long-term data collection based on observations. The four-part approach 

allowed the researchers to teach students to evaluate sources, locate articles, read 

critically, respond accurately and completely, and develop scientific literacy skills. The 

researchers noted that the students regularly cited the news in class discussions, were 
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more interested in scientific writing, observed the outside world more effectively, and 

skeptically evaluated evidence throughout the year (LoGiudici & Ende, 2010). As 

science, technology, and engineering become more present in our daily lives, current 

events can help engage students in the content and promote scientific literacy (VanRooy 

& Moore, 2012).   

Pedagogy, Types of Questions, and Scaffolding 

 Teaching current events in the classroom is not only about the article, event, or 

story, it is also about the learning experience. Teachers plan lessons based on student 

goals, classroom goals, and their own teaching style. Once students are engaged in 

learning, students often become the decision-makers and shape their own experience. 

They decide whether to do be engaged, complete their work, and whether or not to 

participate (Mork, 2011).   

One study promoting critical reading used Bloom’s Taxonomy to create a plan to 

teach critical reading and develop higher-order thinking skills. The study had four main 

goals: to increase higher order thinking, to build participation, to provide opportunities 

for feedback, and to make the first three goals attainable for teachers. The researchers 

created a structure based on Bloom’s Taxonomy. Students first defined themes, then 

started to make the connection, next, they explored multiple texts, and finally evaluated 

the author’s claim and evidence. The study used a flipped model. Since the researchers 

wanted students to be able to compare ideas, transfer their understanding of certain 

concepts to new situations, and evaluate arguments, these skills were better developed in 

the classroom with the support of the teacher. The flipped model allowed students to read 



12 
 
and define themes at home and discuss and collaborate in the classroom. This encouraged 

higher-order thinking (Mulcare & Shwedel, 2016).  

 Another study explored multimodal scaffolding in an English class. The goal of 

the teacher was to help students engage in the content and develop a deeper 

understanding of the content. The study took place in an interdisciplinary, environmental 

studies, high school’s English classroom. The study was split into trimesters. The teacher 

started off using a movie clip and a non-fiction article. She provided a lot of support 

when she identified the questions students needed to answer and stated the themes. As the 

year went on, she incorporated books, articles, and encouraged students to make 

comparisons. By the end of the year, students were researching ideas on their own with 

less guidance and scaffolding. By stating and explaining the different modes, questions, 

and themes early, the students were able to develop connections and find their sources 

later on in the year (Boche & Henning, 2015).   

 A third study explored how using active learning to explore current events can 

help improve students’ content understanding. Students were initially asked to investigate 

an event/issue that was discussed in the last year and present it to their peers. Then, they 

submitted the topic to who then assigned topics based on preference and curriculum 

coverage. Once topics were assigned, each group had to write and submit a summary that 

was less than one page and included an exam question, create a PowerPoint for their final 

presentation, and eventually present the article to their class in five minutes. Students 

agreed with the data that they were more aware of current events. While data showed 

students were better able to analyze information and arrange the information into a 
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written report, students were unsure if this happened. Overall, the researchers noted that 

using current events and these strategies made a more positive learning and teaching 

environment (Kelsch & Werremeyer, 2010).   

As stated before, a primary goal of scientific literacy is to help students become 

well-informed citizens who can make decisions and engage in a discussion based on 

scientific evidence. Scientific literacy includes debate, decisions, and research (Van Eijck 

& Roth, 2010). When designing learning experiences, there is never one approach or one 

curriculum, instead, teachers must always adapt and customize their lessons based on that 

year, group of students, and content (Mork, 2011).   

The 5E Model 

 In the science classroom, teachers use a variety of methods and the order in which 

students learn matters. The 5E model creates a structure of learning that is supported by 

data and educational research. The model of learning incorporates the way students learn 

and provides structure to lessons and units that help students better understand the 

content. When creating the 5E model, researchers determined the learner must be 

interested, active, and have an opportunity for application. To ensure lessons had these 

three characteristics, the 5E model includes five stages – engage, explore, explain, 

elaborate, and evaluate (Tanner, 2010) (Figure1).  
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Figure 1. The 5E Model. This diagram shows stages and the cyclical nature (Adapted 
from Llewellyn, 2013).  

The 5E model uses a constructivist philosophy to engage students immediately 

and provide them with a goal for the lesson or unit. The engage stage is focused on 

getting students interested in the topic, but also allows teachers to determine what 

students already know about the topic, identifying misconceptions, and showing the 

students the purpose of the upcoming lesson or unit. Next, students need the opportunity 

to explore. This stage continues to engage students but also allows them to explore their 

knowledge through collaboration, discussion, and testing of hypotheses. Students should 

have time to explore so they can move on to the next stage: explanation, when students 

find scientific context for what they just observed. They learn vocabulary, theories, and 

ideas that help them link what they already know to their observations. Without 

application, students do not have the same depth of understanding; the elaborate stage 

provides students with the opportunity to apply what they learned. Finally, at the end of 

the lesson or unit, students need an opportunity to form conclusions, ask more questions, 

and evaluate their own knowledge. This final evaluate stage concludes the unit and gives 

students that closure (Llewellyn, 2013). 
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CHAPTER THREE 

METHODOLOGY 

Demographics 

This study focused on using current events within a 5E model to help students 

develop scientific literacy skills. I broke down scientific literacy into three main themes: 

assessing source validity, science related attitudes, and comprehension. To determine if 

there was student growth over the treatment period, I gathered qualitative and 

quantitative data before, during, and after the units. I incorporated current events, real 

world places and ideas, and news articles into the preexisting 5E curriculum. The 

research methodology for this project received an exemption from Montana State 

University's Institutional Review Board and compliance for work with human subjects 

was maintained (Appendix A).  

The treatment period lasted from February 5, 2021, until April 16, 2021, and all 

91 of my Earth Science students participated in the 5E lessons. Out of the 91 ninth-grade 

students in my Earth Science classes, I selected students who attended 80 percent of the 

classes during the treatment period. With COVID during the 2020-2021 school year, 

attendance was down. In the end, from the 91 students, 15 ninth-grade Honors Earth 

Science students and 31 ninth-grade College Preparation level Earth Science students 

attended at least 80 percent of the classes. Out of these 46 students, seven students had 

Individual Education Plans, three students had a 504, and one student was part of our 
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English Language Learners program. The 504 plans were plans created by the school and 

the district to support students with a disability (Understood, 2011).  

While I started to incorporate news stories and current events into units starting at 

the beginning of the year, the treatment period included two units. The first unit focused 

on oceanic and continental geologic features and covered NGSS HS-ESS2-1. The second 

unit looked at how variations in energy change Earth’s climate, and covered NGSS HS-

ESS2-4. I used the 5E model as a structure for the lessons and units since it was already 

in place in my classroom. As a student teacher and during my past six years of teaching, I 

used the 5E model to develop and plan curriculum. The order of how students receive 

instruction matters and the 5E model created an effective learning structure and outline 

while leaving flexibility in what I teach. In my classroom, the 5E model has promoted 

student engagement, student-led inquiry, and works well with Next Generation Science 

Standards (NGSS). Using the existing 5E model, I incorporated current events into at 

least two, sometimes three portions of the 5E model. 

Treatment 

After administering the TOSRA pre-assessment, Source Validity pre-assessment, 

the Initial Scientific Literacy Interview, and the Scientific Literacy Survey, I began to 

incorporate scientific literacy skills into the curriculum. I started the treatment period by 

discussing and evaluating source validity. I brought up the two sources used in the pre-

assessment. As a class, we looked at these sources and discussed what characteristics 

students use to determine if a source is valid. After the discussion, we came up with a 

checklist of characteristics to assess a source’s validity (Appendix B). This list was 
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adapted from a lesson I had previously used when teaching climate change (Sherwood & 

Tucker, 2019). By starting with this theme, we were able to revisit the idea of assessing 

source validity throughout the entire treatment period. Students used the checklist 

throughout the various units when finding, reading, searching, and using different 

sources. 

After the class focused on the validity of sources, we moved on to the first 

treatment unit on geologic features. There were four different lessons in this unit. Each of 

these lessons was created as a Google Doc. Each assignment had 5 parts to correspond 

with the sections of the 5E structure. Throughout the lessons, there were links to news 

videos, articles, simulations, demonstrations, and connections to real situations. The first 

assignment focused on Iceland as a divergent plate boundary and hotspot. The next lesson 

focused on the East African rift valley. Then, students learned about the 2011 Japanese 

tsunami to better understand convergent plate boundaries (Appendix C). The final lesson 

explored transform plate boundaries using the San Andreas fault. Each lesson started with 

a short news story video to engage students. Then, students explored the motion of the 

plate boundary with demonstration videos, data exploration, and digital simulations. 

Once they completed those sections, they watched a video explanation I created about the 

plate boundary. Students moved on to read a news article about the area and finished with 

a 3-minute minute paper summarizing what they learned or answering a focus question 

from the lesson.  

For the final assessment, students picked a geologic feature that was at either a 

hotspot or a plate boundary. Students explored their selected feature to explain how it 
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formed, how it changed over time, drew a model, and then, found a geologic event that 

had recently happened there, such as an earthquake, volcanic eruption, or tsunami. The 

project was structured to provide students the opportunity to find and assess sources, 

summarize what they learned, and connect it to the world and current events. For the 

project, students were asked to find at least three sources. I reminded them of the 

checklist for source validity and asked them to assess all sources for validity. In the end, 

the unit emphasized choosing and assessing valid sources, summarizing different 

resources while making connections, and the value of science to society.  

For the next unit, we focused on factors that impact climate. I incorporated 

current events, data, and real-world situations throughout the unit to engage students. 

With a shorter amount of time and seeing students infrequently due to COVID, students 

have done better and been more engaged with shorter units where I alternate between a 

project, test, or Claim Evidence Reasoning (CER) for their summative assessments. For 

this reason, I divided climate unit into two shorter units and only one unit was 

incorporated into this action research project. For the climate unit, I focused on how 

volcanoes, mountains, and the oceans impact climate. An example of a lesson on how 

oceans impact the climate is included in Appendix D. As students used new resources, I 

asked them to assess the validity of these sources, investigate the science behind what 

they learned, and summarize the content on a variety of levels. Incorporating current 

events, current science, and real situations allowed students to learn about and explain 

topics, observe the role of science in society, and learn about new topics from new 

sources.  
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In the past, I have tried to emphasize the importance of what students learn in the 

classroom and how it impacts their lives. While I have tried to bring current events into 

the classroom, this project allowed me to deliberately plan to incorporate current events 

and research into the classroom. For each unit, students were asked to identify real 

science, research the topics, assess the validity, summarize the material and make 

connections.  

Data Collection and Analysis Strategies 

All of the instruments, except for the minute papers, were implemented through 

Google Forms. With the shifting from fully in-person to hybrid and potentially to remote, 

this method of administering the assessments ensured that I reached all students, whether 

they were present in class, working from home due to quarantine, or absent. It also 

allowed me to shift to a paperless system which enabled me to continue to socially 

distance when communicating with students.  

Test of Science Related Attitudes (TOSRA) 

I also collected quantitative data on science-related attitudes by using a shortened 

version of the Test of Science Related Attitudes (TOSRA) (Appendix G). I administered 

this survey before the treatment period and at the end of the treatment period. I used the 

scoring system provided in the TOSRA. Numbers 1, 3, 5, 6, 7, and 9 all had regular 

scoring. Strongly agree received 1 point and strongly disagree received 5 points. Certain 

questions (2, 4, 6, 8, and 10) had a reverse scoring. This meant strongly disagree received 
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5 points and strongly agree received 1 point. If a student skipped a question, they 

received 3 points. Higher scores meant students had better attitudes about science.  

In the end, I compared the individual scores and the average scores from before the 

treatment to the scores after the treatment to determine whether there was positive or 

negative growth. By looking at individual growth, I could calculate the percentage of 

students who saw positive growth and the percentage of students who indicated negative 

growth (Appendix E) (Fraser, 1978).  

Source Validity Pre-assessment and a Source 
Validity Post-assessment 

Students completed a Source Validity Pre-assessment and a Source Validity Post-

assessment where they were asked to summarize and assess the validity of two different 

sources (Appendices F & G). For the pre-assessment, students read one invalid source 

and watched another valid source before answering four questions. For each of the 

sources, they were asked to identify the claim, list three pieces of evidence, assess the 

validity, and explain why they thought the source was valid or not. From this pre-

assessment, I compiled quantitative data about whether students were able to identify the 

claim correctly, if they could highlight the evidence, and whether they properly assessed 

the source. The pre-assessment also provided qualitative data when asking how students 

assessed sources. I compiled a list of the characteristics which students used to assess 

source validity. After the entire treatment period, students were given two different 

sources, again one valid and one not valid. Students were again asked the same four 

questions and I compiled the quantitative data and qualitative data to compare to the pre-

assessment. For the quantitative data, I used a normalized gain to measure the growth.  
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In the end, I was able to determine if there was positive or negative growth in 

students’ skills in identifying the claim, listing evidence, and assessing source validity. I 

was also able to use the quantitative data to compare how they assessed source validity 

before the treatment period to how they assessed source validity after the treatment 

period. This allowed me to determine how students changed in their ability to assess the 

validity of sources.  

Scientific Literacy Initial and Final Interviews 

The last instruments used were the Scientific Literacy Initial and Final Interviews 

(Appendices H & I). The initial interview and the final interview both had similar 

questions but phrased differently. There was a total of six questions in each of the 

interviews. The first two asked students how and why we should assess the validity of 

sources. The next one asked about what helps understand science content in the initial 

interview and asked if current events help with comprehension in the final interview. The 

fourth question in both interviews asked why it is important to read about science in the 

world. The next question in the initial interview asked about whether current events 

fostered curiosity and in the final interview asked how current events helped. The final 

question in both interviews asked if there was anything else to share. By analyzing and 

reflecting on these answers, I was able to determine how students grew negatively or 

positively in their scientific literacy skills, their understanding of the content, their ability 

to assess sources, and their feeling about science.  
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Conducting this study allowed me to make a deliberate effort to use current events to 

help students look at science differently, understand the content better, and be able to 

determine the validity of sources they see in their daily lives.  

Scientific Literacy Survey 

To collect quantitative data about all three parts of scientific literacy assessed in this 

study, I used the Scientific Literacy Survey (Appendix J). Three questions asked students 

about source validity. The first three questions asked if students could determine if an 

article was supported by science, whether it used scientific evidence, and whether they 

felt comfortable assessing the validity. The next three questions asked about highlighting 

the main points, summarizing content, and making connections. The final three questions 

focused on students’ attitudes toward science. It specifically asked about hearing other 

views, learning about the world, and hearing new topics. By asking students both before 

and after the treatment whether they strongly agree, agree, disagree, or strongly disagree, 

I was able to determine if scientific literacy in the student body saw positive growth or 

negative growth. I assigned 2 points to strongly agree, 1 to agree, -1 to disagree, and -2 to 

strongly disagree. If the scores were negative, there was a decline in how students felt 

about their scientific literacy skills. If the scores were positive, there was positive growth 

in how they felt and if the score was 0, there was no growth. This evaluated how students 

felt about their scientific literacy skills while assigning quantitative data to the 

statements.  
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Minute Papers 

Throughout the units, I used minute papers to evaluate student comprehension. I 

used a rubric to provide quantitative data about student understanding and used the 

papers themselves for qualitative data about student understanding. During the unit, I 

administered minute papers at the beginning of the unit, throughout the unit, and at the 

end of the unit. Throughout the other unit, I used minute papers to assess growth both 

within the unit and between the units. I used the Minute Paper Rubric to score each paper 

on a scale of 0-5. Each point represented a level of thinking - knowledge, comprehension, 

application, analysis, and evaluation. Higher scores indicated students addressed various 

levels of thinking in the minute paper and to collect quantitative data to indicate positive 

or negative growth over time (Appendix K).  

Table 1. Data Triangulation Matrix. 
Focus Question: How can incorporating current events into the 5E instructional model 
promote scientific literacy in a secondary Earth Science class? 
 
Sub-questions TOSRA Scientific 

Source 
Validity 
Pre- and 
Post- 
assessment  

Scientific 
Literacy 
Initial and 
Final 
Interview 

Scientific 

Literacy 

Survey 

Minute 

Papers  

Did students improve at 
evaluating the scientific validity 
of sources after reading current 
events throughout the unit? 

 X X X  

Did students develop a better 
understanding of science related 
attitudes after studying current 
events within the unit? 

X  X X  

Were student responses more 
complete and more accurate 
when they summarized 
scientific literature after an 
Earth Science unit that 
incorporated current events?  

 X X  X 
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CHAPTER FOUR 

DATA ANALYSIS 

After using current events in two 5E units, the Scientific Literacy Survey 

indicated 70% positive growth in student scores (n=20)(Figure 2). Interview responses 

showed an increase in the desire to learn and make connections between what students 

learned in the classroom and the outside world. One student explained, “Well, sometimes 

I learn something in science then I see it actually happening in the real world and I’m 

like, ‘Wow I just learned all about that.’” 

 

Figure 2. Scientific Literacy Survey Percentages. Percentages of student growth from 
initial survey to final survey. Survey included statements regarding assessing source 
validity, summarizing scientific sources, and science related attitudes, (n=20).   

Summarizing Scientific Sources 

The minute papers indicated a normalized gain of 0.33, showing students 

demonstrated medium growth in their ability to summarize scientific sources (Figure 

3)(Hake, 1998). For each minute paper, students responded to a question that asked them 
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to reflect on a news article about a specific place or event which incorporated a theme 

from class. Using the minute paper rubric to assign a score of 0-5, the scores indicated the 

level of student understanding shown in their minute paper responses (Appendix K). The 

mean score of the first paper was 2.35 and the mean score of the final paper was 2.88. 

All three mean scores from the minute papers showed growth and had relatively 

small standard errors. The scores increased by 0.37 points or 7.4% between the first and 

second paper and then 0.16 or 3.2% between the second and final minute paper (Figure 

3). Between the first and final minute paper, student scores showed an overall increase of 

10.6% growth, demonstrating improvement in their ability to summarize scientific 

sources and ideas.  

 

Figure 3. Mean Minute Paper Scores. Above are the means scores of the three-minute 
papers and standard error mean bars for three separate minute papers. The first minute 
paper asked about divergent plate boundaries (n=40). The second paper asked about how 
mountains impact precipitation (n=40). The third paper asked students how volcanoes 
impact climate, (n=41).  
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Reading through the Minute Paper responses showed growth in how students 

summarized. Students used more specific evidence and more direct claims. One student 

responded to the question about whether Africa would be two continents in the future 

with, “Yes at some point it will become two separate continents because at some point a 

small ocean.” After reading more articles and using minute papers to summarize 

throughout the two 5E units, the same student responded to the final question about how 

scientists over time changed their understanding of how volcanoes impact climate by 

stating, “In 1980 Mt. St. Helen’s erupted and it released incredible amounts of ash and 

dropped global temperatures by 0.1C. But two years later when El Chichon erupted and 

released much less ash but more than 40 times the sulfur gas causing temperature to drop 

5x as much as MSH. This caused scientists to realize that sulfur made the temperatures 

drop more than ash.” In the second response, he used dates, specific places, quantities, 

and made a specific claim.  

Finding patterns in the minute papers also showed that in the first minute paper, 

52.5% students started their minute papers with, “I think” or “I believe.” In the final 

minute paper, no one started their answer with those statements. Students made a clear 

and specific claim. Students also used evidence more frequently to support their claim. In 

the initial minute paper, 32.5% incorporated specific evidence while in the final minute 

paper 85.7% included specific evidence. When asked in the interview why students 

should learn about science in the real world, one student responded that current events in 

their learning encouraged them to look at science, “More in depth, to receive facts, 

interesting news from people who are more experienced with science.” 
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When students were asked in the Scientific Literacy Survey about their ability to 

summarize topics, current events, and key points, the responses indicated a positive shift. 

The data showed a shift to the agree/strongly agree categories, while the number of 

students who strongly agreed decreased and the number of students who agreed 

increased. When students were asked in the Scientific Literacy Survey to strongly 

disagree, disagree, agree, or strongly agree with whether they could highlight the main 

points of summarize the content after reading current events, data showed 3% growth, 

where more students agreed or strongly agreed. One student explained that looking at 

evidence helped them understand the topic, “when the evidence is very well described, I 

understand it.” Another student explained, “reading about current events in class and 

breaking them down helped me understand more of the content.”  

Looking at student responses to the other statements showed a higher percentage 

of students, 14% more, agreed or strongly agreed they used current events to make 

connections between the world and what they learned in class. Initially, 86% agreed or 

strongly agreed when reading current events, they could make connections between 

current events and what they learned in class but in the end, 100% of students agreed or 

strongly agreed they could do this. This statement also indicated that the students shifted 

from agree to strongly agree. This data was supported by the Scientific Literacy Final 

Interview responses after the two 5E units. The students more frequently mentioned that 

when reading current events, they often were more able to make classroom and real-

world connections (Figure 4).  



28 
 

 

Figure 4. Scientific Literacy Survey – Summarizing Sources. The Initial and Final Survey 
statements focusing on how students summarize scientific articles and events. The Pre-
treatment survey and Post-treatment survey asked students to reflect on outlining main 
ideas, summarizing, and making connections, (Pre-, n=29), (Post-, n=27). 

 A major theme throughout the Scientific Literacy Final Interview was making 

connections to help students understand the content. Looking through student responses 

to the question asking students how they thought current events helped them become 

more curious, the responses more frequently mentioned making connections in the 

Scientific Literacy Final Interview. One student explained, “This happened here, how did 

it affect over there? …just a spider web of different events and science.” Initially, 4.5% 

of students referred to making connections in their interview responses but after the two 

units, 25% of students mentioned that using real places and situations in the lessons 

helped them be more curious. One student summarized these thoughts up in the interview 

saying, “It made me more curious because it’s interesting to actually know what’s 

happening in places that I don’t live or haven’t even hear of.” (Figures 5). 
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Figure 5. Pre- and Post-unit Interviews – Current Events and Curiosity. Student responses 
when asked about how current events helped students become more curious about science 
in the real world in the initial interview, (Pre-, n=44), (Post-, n=36). 

 Students practiced identifying the claim and evidence to help students identify 

key points, understand, and summarize articles throughout the two 5E units. Using the 

Scientific Source Pre-assessments and Post-assessments, I collected data on how students 

developed these skills. In the Scientific Source Pre-assessments, students looked at two 

different sources to identify the claim, three pieces of evidence, whether or not the source 

was valid, and how they decided if it was valid. They completed two more Scientific 

Source Post-assessments after the two 5E units asking the same questions but using 

different sources. As seen in Figures 6 and 7, comparing the data from the Scientific 

Source Pre-assessments to the Scientific Source Post-assessments, data showed students 

identified and summarized the claim and evidence in a scientific article after the two 5E 

units. In the two Scientific Source Pre-assessments, a mean of 32.43% of students 
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identified the claim correctly and a mean of 31.43% of students identified the correct 

evidence (Figure 7). After the two 5E units, in the Scientific Source Post-assessments, 

41.54% of students identified the claim correctly and 63.50% identified the evidence 

correctly (Figure 6).  

 

Figure 6. Scientific Source Validity- Identifying the Claim. A comparison of student 
claim identification in the two Scientific Source Validity Pre-assessments and two Post-
assessments, (Pre- 1, n=46; Pre- 2, n=43), (Post- 1 and 2, n= 40).  
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Figure 7. Scientific Source Validity – Identifying the Evidence. Comparison of student 
evidence identification in the two Scientific Source Validity Pre-assessments and two 
Post-assessments, (Pre- 1-, n=46; Pre- 2, n=43), (Post- 1 and 2, n= 40).  

Comparing data from initial and final minute papers, Pre- and Post-Scientific 

Literacy Surveys, and Scientific Source Pre- and Post-assessments indicated growth in 

students’ ability to identify the claim, use evidence, and summarize an article. The 

responses to the final minute papers reinforced student growth in evidence use to 

completely summarize what they learned. The interview responses focused on making 

connections between the classroom and the real world to help students understand the 

content. Students need to understand the topics to accurately and completely summarize. 

One student agreed in their interview by stating, “I think it helps to connect current 

events with science for a better understanding of how they occur…” 
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Scientific Source Validity  

Another core piece of scientific literacy is the ability to assess source validity. The 

data from the Scientific Literacy Interviews, Scientific Source Pre-assessments and Post-

assessments, and the Scientific Literacy surveys all indicated positive growth in how 

students assess source validity and the number of qualifications they use in their 

assessments. The Scientific Source Pre-assessments showed that when assessing whether 

or not a source was valid, students used a mean of 1.00 qualification to determine if a 

source was valid before the two 5E units. When asked how students assess source 

validity before the units, 20.93% of students explained they do not assess sources or that 

they don’t know how. Other students stated they determined validity by figuring out, “If 

its Wikipedia or not,” “If it’s from a reliable source,” or if they “read the whole thing.”  

Student responses from the final interviews all included some qualification 

instead of I don’t know, or that they do not assess sources. In the Post-assessment, 

students used a mean of 2.7 qualifications. One student summarized how they assess a 

source by saying they, “…check if what they are claiming is true, if they back up their 

claim with scientific evidence. If their facts and sources are legit…You should also look 

into where the article is being published and if that site is reliable. Look into the authors 

credentials and experience.” 

When using current events, articles, and finding sources during the two 5E units, 

students used a Source Validity Checklist to assess if the source was valid (Appendix B). 

To stay consistent with what they learned in class, I used the checklist as a scoring sheet 

in the Scientific Source Pre and Post-assessments. Students received a point for each 
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characteristic they used from the checklist to assess the validity. With this system, 

students on average, used a mean 1.7 more characteristics from the Source Validity 

Checklist to assess source validity after the two 5E units (Table 2). 

Table 2. Source Validity Tallies. Number of times each student used a specific 
qualification to assess Source Validity in the two Scientific Source Validity Pre-
assessments and two Post-assessments, (Pre- 1-, n=46; Pre- 2, n=43), (Post- 1 and 2, n= 
40). 

 

 The Scientific Literacy Survey data indicated that after the two 5E units, more 

students agreed or strongly agreed they could list ways to determine if a source was 

supported by science, assess whether a source was valid, and evaluate an article with 

scientific evidence. There was a shift from disagree/strongly disagree to agree/strongly 

agree. For these three statements, there was also a positive shift to strongly agree. When 

reading about current events, 10% more students agreed or strongly agreed they could list 

ways to assess whether a source was supported by science, while the number of students 

who strongly agreed increased by 22%. When asked if students could evaluate if an 

article used scientific evidence, 17% more students agreed or strongly agreed they could 
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after the two 5E units, while 5% more students strongly agreed. When asked if students 

felt they could assess source validity after reading current events, there was a 14% 

increase after both 5E units, and in the end 100% of students agreed or strongly agreed 

they could assess validity (Figure 8). 

 

Figure 8. Scientific Literacy Survey – Assessing Source Validity. Initial and Final Survey 
statements focusing on how students assess source validity. The Pre-treatment survey and 
Post-treatment survey asked students to reflect on how to know if an article is supported 
by science, uses scientific evidence, or assesses source validity, (Pre-, n=29), (Post-, 
n=27). 

Overall, the Scientific Literacy Initial Interview indicated before the two 5E units, 

students focused on using false information and not spreading misinformation. One 

student summarized why it was necessary to assess sources, “We should do this because 

if you don’t you could possibly be getting false information.” The Scientific Literacy 

Final Interview responses showed that after the two 5E units, students incorporated the 

need for evidence more often, “So you don’t go through life believing in things that 
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aren’t factual or supported by any evidence.” Another student explained, “chances are 

their claim isn’t correct if it’s not backed up by legit science.”  

Science Related Attitudes  

 Data from Scientific Literacy Interviews, the TOSRA, and the Scientific Literacy 

Growth Survey all indicated positive growth in students’ science related attitudes. 

Throughout the units, students learned about new places and topics and read scientific 

articles. Before and after the 5E units, students were asked in the Scientific Literacy 

Interview why it is important to read about science in the real world. To identify patterns 

in the data from the interview responses, I looked for themes in the responses. Before the 

two 5E units, 4.76% of students mentioned that learning about science in the real world 

helped them want to learn more (Figure 9). After the two units, 8.33% of students 

mentioned this desire to learn more. Another area of growth was their interest in science. 

Before the unit, 16.67% of students mentioned that reading about real science made them 

more interested in science. After the two units, 27.78% of students mentioned an 

increased interest in science (Figure 10). These shifts in perspective from before and after 

the two 5E units can be seen in Figures 9 and 10 below. In the final interview, one 

student explained their shift in outlook by stating it was, “important to read about science 

in the real world because it can sometimes seem that science has no real application.” 

Another student responded by making connections to how we respond, “If you don’t have 

an example from something in real life, it can be harder to find a solution for something 

like that.” Interview responses showed a change in how students looked at learning and at 

science.  
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Figure 9. Pre- and Post-units Interviews – Importance of Learning Science in the Real 
World. Student responses by category when asked why it is important to learn about 
science in the real world. Data is organized by themes and from the initial interview, 
(Pre-, n=32), (Post-, n=36).  

When asked how current events made students more curious about science in the 

real world, students grew again in their desire to learn, their curiosity about the real 

world, and their inclination to make connections. Before the two units, 4.55% of students 

felt that using current events made them more curious about science in the real world. 

After the units, 25% mentioned current events helped them make more connections 

(Figure 9).  

 The TOSRA data showed some growth and had a relatively small standard error. 

Using the instructions provided by the TOSRA, I calculated the scores for the initial and 

final TOSRA (Fraser, 1978). The initial TOSRA mean score was 28.88, while the final 

TOSRA mean score was 29.53. This data indicated a 1.63% growth in students’ science 

related attitudes (Figure 10). 
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Figure 10. TOSRA Scores. Mean scores and standard error means for Test of Science 
Related Attitudes. Calculated using the Fraser Test, 1978, (Pre-, n=32; Post-, n=36). 

 Another chance for students to respond to their science related attitudes about 

science was the Scientific Literacy Survey, which included three questions focused on 

science related attitudes. Similar to my descriptions of the Scientific Literacy Survey in 

the sections above, students were asked to reflect on how reading current events in 

science impacted their science related attitudes by choosing strongly disagree, disagree, 

agree, or strongly agree to three statements. The first statement focused on curiosity, the 

next was focused on hearing other opinions and views, and the final focused on hearing 

new ideas and new topics. For all three statements, there were more students who agreed 

and strongly agreed after the two 5E units but two out of three showed a shift from 

strongly agree to agree. In the final Scientific Literacy Survey, 3% more students agree or 

strongly agreed that reading current events in science made them more curious about the 
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world around them, 3% more enjoyed hearing other opinions and views, and 14% more 

liked to hear new ideas and new topics. This final statement also showed 2% more 

students strongly agreed than agreed after the two 5E units (Figure 11).  

 

Figure 11. Scientific Literacy Survey – Science Related Attitudes. Initial and Final 
Survey statements focusing on science related attitudes. The Pre-treatment survey and 
Post-treatment survey asked students to reflect on how current events make students more 
curious, how it helped them hear other opinions, and how it helped them hear about new 
topics, (Pre-, n=29), (Post-, n=27). 

 While the Scientific Literacy and TOSRA both showed some growth, the 

Scientific Literacy Interviews showed a shift in perspectives. When asked why it was 

important to read about science in the real world, 3.57% more students expressed a desire 

to learn more and 11.11% more were interested in science. When asked how current 

events made them more curious, 20.45% more students mentioned making connections. 

One student explained, “…I wanted to know more about the current world of science and 

not find it boring.”  
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CHAPTER FIVE 

CLAIM, EVIDENCE, REASONING 

Claims From the Study 

Incorporating current events into the 5E model had a positive impact on students’ 

scientific literacy. Students improved in their ability to assess sources, became more 

interested in science, and were more comprehensive and detailed in their summaries of 

scientific sources. As the Scientific Literacy Survey indicated, 70% of students agreed or 

strongly agreed to more of nine statements on assessing source validity, summarizing 

sources, and science related attitudes.  

Students were more aware of the importance of assessing source validity and 

more able to assess the sources multiple ways after deliberately including assessing 

sources as part of the curriculum. Before the two 5E units, 21% of students saying they 

did not know how or did not assess sources for validity. Meanwhile after the units, 100% 

could state why they assess the validity of sources. Students also used more qualifications 

to assess validity after the two 5E units, a mean of 1.00 qualification before and 2.70 

qualifications after the units. 

Student engagement improved as their desire to learn, interest in science, and 

ability to make connections improved. The Scientific Literacy Final Interview responses 

indicated this shift as well as the Scientific Literacy Survey. I also saw this in my 

classroom and, unexpectedly, during parent teacher conferences. During the spring 

conferences, one mother told me her son came home and asked about careers in Earth 
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Science. He has continued this discussion with his mother throughout the year. Another 

father told me he bonded with his son over the San Andreas fault and his experience 

during the earthquake in 1989. While students showed more engagement in their survey 

and interview responses, parents showed me that students were bringing home this 

eagerness to learn and form connections using what they learned in Earth Science. 

Students also showed their science enthusiasm in the classroom when we arrived at the 

Plate Tectonics summative. They were eager to pick a geologic feature and were more 

able to find valid sources and identify key points in their research.   

Reading through the short answers on the final test and the final minute papers, 

students wrote more detailed and comprehensive summaries of scientific sources after the 

two units. They were better able to answer questions more clearly, use scientific 

evidence, and identify the claim. Students formed their own claims, supported these 

claims with evidence from the reading, and made connections or identified the 

significance of the topic they were learning. Students improved in their ability to identify 

the claim, find scientific evidence, and make connections to what they were learning in 

class.  

Reading science in real world situations allowed students to see how science is 

done, learn about new places, and become more interested in science. One student 

explained, “I think current events got me into thinking more about our world and how it 

works, it’s interesting how much there is to learn.”   
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Value of the Study and Consideration for Future Research 

 Overall, this was an unusual year with COVID, hybrid learning, and constant 

uncertainty for students and teachers. The 5E structure and current events created 

structure, consistency, and a way to engage students when they were not always in the 

classroom. I used news stories to engage, simulations and demonstrations to explore, 

scientific articles to explain, and stories to elaborate. Finding structure this year through 

the 5E structure allowed students to know what to expect and be able to work at home on 

their own when they were not in class.  

Students were also more engaged in class. They explored current events, real 

places, and real-world science woven into the lessons. Between quarantines, inconsistent 

attendance, social distancing, and the structure of hybrid learning, COVID made it 

difficult to conduct labs in class. Incorporating current events allowed students to explore 

new places and new situations without using labs. One student explained it as, “They 

showed that there’s a bunch of cool stuff happening out there that I’d love to see up close 

(like a volcano).” Using current events, links, videos, and real places, created a platform 

for students to learn and interact with the content wherever they were.  

Incorporating current events into the curriculum increased students’ scientific 

literacy skills. Students became more familiar in assessing source validity and understood 

why they needed to look at sources critically. Initially, it was simply about fake news and 

misinformation but in the end, they explained that it was about understanding science. 

Regularly incorporating current events also helped students interact with scientific 

sources more and better understand how to read and summarize these sources. While the 
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surveys were not always representative of the growth I saw, students were more eager to 

make connections to the real world. They often told me about a volcanic eruption they 

read about, a tsunami warning they read about, or asked me how a certain rock formed. 

There was more curiosity in the classroom, more connections made, and more interest in 

science.  

Impact of Action Research on the Author 

 Conducting action research provided me with two major lessons in my teaching 

career, one future goal, and a question to ponder. This project created a foundation and 

reason to collaborate more with my peers both within my department and outside of my 

department. Intentionally incorporating current events into my teaching while following a 

5E structure gave me a consistent curriculum to where I could regularly collect and 

compare data and the data gave me an opportunity to reflect on my own teaching. 

Throughout my project, I was concerned that the structure I used to incorporate current 

events increased screen time for my students and decreased hands-on time. In the future, I 

would focus on finding balance and incorporating more hands-on opportunities into the 

5E structure alongside the current events. One question I was left wondering was how 

students would have responded to this method in a more traditional year.  

 While deciding on my topic, conducting the action research, and analyzing the 

data, the project encouraged me to collaborate with my peers. I worked closely with the 

ninth grade English teacher, who acted as my mentor. We discussed barriers to 

comprehension and literacy strategies to help me structure the lessons and reflect on my 

own pedagogy. When created instruments for data collection, she and I discussed how to 
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collect data, how to write and ask effective questions, and tips for writing simpler scoring 

rubrics to help assess the depth of student thinking. As I worked through the action 

research, she prompted me with questions so I could reflect on lessons I learned, how I 

adapted my teaching, and the ways I gathered data. After the data collection, I shared 

some of my data with the tenth-grade science teacher who was eager to hear about my 

research. When we started to discuss data, he asked if he could make a copy of my 

spreadsheets to try to work with the data on his own. He had never graphed Likert data 

and was interested in using my results to explore how he would present the data. I shared 

the graphs I was making and he shared tips he learned while researching. Throughout the 

Analysis section, I found myself asking him for feedback on my graphs and on how I 

presented my data. He helped me think about which graphs I should use to indicate the 

data patterns and relationships.  

 As I completed this action research project, I made plans to share my data, my 

results, and the lessons I learned with the science department and with the Freshman 

Academy teachers, the two groups of teachers I work with closely. Within our 

department, we frequently use the Claim Evidence Reasoning (CER) structure for lab 

write-ups. Sharing student progress in identifying an author’s claim and evidence or 

finding evidence to support their own claims was beneficial for the entire science 

department. Since I am the only full time ninth-grade science teacher, sharing student 

responses, data, and my action research helped the department see students strengths and 

challenges and their scientific literacy skills as freshmen.  



44 
 
 Focusing on a specific action research project allowed me to stay focused and 

conduct research that intentionally incorporated a specific method into my teaching, 

while also collecting data. In the past, I have used student responses, normalized gains, 

and open-ended responses to help understand student progress more than what the grades 

alone showed. However, this project allowed me to use a variety of methods for data 

collection. The process of action research gave me time to compare and contrast the 

quantitative and qualitative data, look for trends, and form conclusions. Having a 

structure and time to study the data, reflect on my own teaching methods, and analyze 

student responses allowed me to recognize what worked and what did not. The balance of 

qualitative and quantitative data also helped me to see how the 5E model was benefiting 

students in my classroom and how current events were essential in teaching science.  

 Throughout the units, I noticed that by incorporating current events into my 

curriculum and only focusing on one structure, sometimes students had too much screen 

time. I am not sure if this was because of the structure I used or because of COVID. As I 

move forward and incorporate current events into my curriculum, I would like to focus 

on finding a balance between screen time and hands-on exploration. Of course, in the 

end, the big question I am left with is how would this research be different without 

COVID, seeing students more frequently, and incorporating more hands-on exploration? 

Would students become more engaged or less engaged seeing current events more 

regularly?   
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Level of Understanding What does this mean? Yes. 

(1) 
No. 
(0) 

Knowledge/Remembering  Does the student restate the main 
points or ask questions about the 
main points?  

  

Comprehension/Understanding Does the student summarize the 
main points or ask the question that 
brings in more than one main point? 

  

Application Does the student apply the topics 
they are learning to what they have 
learned before? 

  

Analysis Does the student compare, contrast, 
or question the topics they are 
learning?  

  

Evaluation Does the student assess the validity 
and importance of what they learn? 

  

Notes  
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