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Abstract 

Despite engaging in a variety of different teaching strategies, my Year 11 Biology students were 

underperforming in their plant unit. Inspired by the IBSC action research theme, Boys and 

Stories: Pathways to Learning, I developed a new framework for our lessons. Using the 

components of a short story (setting, character, conflict, plot, obstacles, development), 

information about each plant phylum was reorganized to make the storied nature of science 

explicit. Over the course of three months, from September to December 2018, data from 

multiple sources were collected via videos, test results, essays, mind maps, surveys, journals and 

photos, while the story framework was applied to both lecture and laboratory activities. Student 

responses were carefully analyzed for emergent themes. Findings indicated that students 

demonstrated improved content acquisition, sustained active engagement during class time, 

increased complexity of thought, and generally accepted the storied nature of science. Most 

remarkably to me, students asked to resume usage of the story framework in later units as they 

found it beneficial to their learning and class engagement. I am using the framework in my 

current practice and developing ways to redesign other units to utilize it. The storytelling 

framework has proved to be a powerful tool for deepening curricular connections for these 

students and may prove useful to other teachers in similar situations.  

Glossary 

Chapter: Class code phrase for a particular phylum of plants 

Curricular connections: Articulating how the facts related to the study unit are interconnected 

and not simply discrete pieces to be memorized. 

Deepen: demonstrating more than a surface or rote-memory level of understanding by being 

able to analyze significant relationships 



2 

 

Mind map: A tool to enable students to graphically represent their understanding of the 

relationships between key terms by writing connections on lines linking bubbles containing 

vocabulary words. 

PEE chain essays: A writing framework where students use the organization of PEE (point, 

evidence, explanation of significance) to present a reasoned argument in an essay paragraph. 

Storytelling framework: Using short story elements (protagonist, plot, setting, conflict, 

resolution, romantic relationships, character development) to organize and codify new 

knowledge regarding plants. 

Story time: Class code phrase for gathering together and mapping out the next phylum of plants 

using the storytelling framework. 

Introduction 

The universe itself has a story to tell. I think that if science is the study of the 

universe then you know there’s a story there to be told that science is consistently 

working at to unveil. I think that the entire reason of science is to basically uncover 

that lost story of how everything came to be.  

– Biology 11 student 

As an avid bookworm, stories have kept me enthralled since a young age, but there is one story 

I always return to for comfort and inspiration: Science. As an educator with an equally strong 

background in English and Science, I revel in both collecting and sharing stories from the world 

around me. Like any good writer, I revise and edit my stories as well as my practice in the 

classroom. One class that has been baffling me for some time has been my Biology 11 class. 

While strong performers in the different units of study in this course, the students consistently 

struggle with one unit: plants. I have moved this unit to different time points in the year. I have 

added lots of hands-on experiences and practical labs to engage my students. I have added 

projects (My Pet Algae, Mr. Fun Guy fungal dating site, Most Wanted Conifer) that allow 

students to assume the role of being a particular organism to stimulate their imaginations and 

allow them to represent their knowledge more creatively. Despite all these changes, there was 

no significant improvement for the boys in making curricular connections. 
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This year’s IBSC action research theme, Boys and Stories: Pathways to Learning, resonated 

deeply with me. Although I’m renowned for storytelling in most of my classes, I realized that in 

my desire to help my students perform better on curricular assessment tools I had reverted to 

traditional lecturing and stopped engaging my students through stories. I reflected upon what 

has held my love for biology over these past four decades and returned to one simple truth: the 

stories. I wanted my students to be able to not only demonstrate a basic knowledge of plants 

but an awareness of the deeper curricular themes of evolution and development. This revelation 

led to my research question: How might the storied nature of scientific knowledge deepen 

curricular connections in Biology for Grade 11 boys? 

Adopting action research as my methodology to assess my experiment, I formulated my plan. If 

my goal was to have the students appreciate that Science was its own valid and compelling 

story, I needed to make this goal explicit. I revamped my lecture format and developed a story 

framework for each lesson. Drawing upon my past experience as an English teacher, I used the 

components of a short story (setting, character, romantic interests, obstacles, overcoming 

challenges, tragic weaknesses) to frame how the students and I would organize our knowledge. 

Framework determined, I then modified our laboratory activity questions to mirror this theme, 

looking for connections, differences, and evidence of trends. Over three months from 

September through early December 2018, I used this storytelling framework in my class. 

The Literature Review 

Equipped with his five senses, man explores the universe around him and calls the 

adventure, “Science.”  

- Edwin Powell Hubble 

Human brains are wired for stories. Looking at brain scans, multiple areas light up when listeners 

are engaged in hearing a story: “Not only are the language processing parts in our brain 

activated, but any other area in our brain that we would use when experiencing the events of 

the story are too.” (Widrich, 2012, para. 8). From our earliest history, pictograms illustrating the 

local fauna taught future generations lessons from previous experiences (Widrich). Learning 
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about the world around us ensured our continued survival (Bickmore & Grandy, 2014) and so 

science in its simplest, purest form occurred.  

At its heart, science is about making connections between observations and trying to 

understand the reasoning or mechanism behind it. Bickmore and Grandy (2014) elegantly 

summarize this: “Science is the modern art of creating stories that explain observations of the 

natural world, and that could be useful for predicting, and possibly even controlling, nature.” 

(para. 2).  

As we learned to look outwards, we catalogued the stars, plants around us, animals we 

interacted with, geological features of significance, and began codifying our knowledge. 

Currently, science has developed to a point where the notion of storytelling is derided and 

mocked (Dahlstrom, 2014). A true scientist would be interested in the facts and only the facts: 

dispassionate, immutable and unchanging (Bickmore, Grandy, Thompson & Tomlin, 2009). 

Science content is often taught as a string of discrete pieces of data, not as cohesive “fiction” 

(Bickmore et al., 2009). These facts “retain their meaning independently from their surrounding 

units of information” (Dahlstrom, 2014). The problem, Gallagher and Maher (2004) point out, is 

that there is “not just factual information but also the circumstances under which it was gained 

and the inspiration that gave it life. Science often misses out on the non-factual component” (p. 

4). Additionally, Gardner, Marsack, Trueman, Calcott, and Heinsohn (2007) note that there is a 

large degree of irony in our current understanding of science since: 

The story-telling step in scientific investigation (in the colloquial sense of being creative) 

is in fact ubiquitous but too often taken for granted. Although the process of using ideas 

to generate a hypothesis is less structured than the rule-based methodological testing of 

that hypothesis it is nonetheless integral to the scientific process. (p. 510) 

Although sound bytes of information can be removed from the bigger picture and taught, 

students are frequently left unaware of how they interconnect or even that they can fit together. 

This clinical approach leads many students to be turned off of this subject since they cannot 

relate these data points to their own lives. Eldredge (2009) states, “too much specialization can 

be utterly detrimental to true intellectual growth and, even more so, to the teaching of children 
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who wonder why any of this increasingly recondite stuff should matter to them in the first place” 

(p. 84). Additionally, Tan and Barton (2010) show we use our perceptions of science to neglect 

that there is a “poor alignment between heterogeneous nature of science in the world and the 

homogeneity imposed by school science” (p. 40). In fact, to talk about teaching science as a 

form of storytelling is “shocking” (Bickmore and Grandy, 2014) and creates “horror” (Eldredge, 

2009) given our current conditioning. It is even equated with being “bad science” (Gardner et al., 

2007). Research over the past two decades shows that teachers who integrate stories and 

storytelling into their teaching create students who are much more engaged in their learning 

(Dhalstrom, 2014), make meaningful connections between themselves and the content, and 

often demonstrate higher levels of achievement on assessment tasks (Katuscáková, 2015).  

Eldredge (2009) asserts that “well-crafted stories are an important way to bridge the gap 

between children and the content of science” (p. 84). The trick, Dahlstrom (2014) writes “is to 

decide when and how narratives can effectively and appropriately help them communicate to 

non-experts about science” (p. 1). Additionally, students self-report that they feel they learn 

material better when storytelling is used (Goldenberg, 2011). One of my own students put it this 

way in a post-action questionnaire:  

So like I said before, Science itself is one big story: we are here and how we are 

discovering other things that are happening. I prefer to read a story and to learn 

something out of it rather than a lecture and write notes and feel exhausted 

afterwards. 

If one looks at the key components of what makes a story a story, it is not that different from 

our early experiences with science. “A story, if broken down into the simplest form, is a 

connection of cause and effect.” (Widrich, 2012, para. 13). Science, too, focuses on explaining 

and investigating cause and effect. As a result, science is its own valid story. This story can be 

told “without watering down scientific rigor, with its canons of evidence that are justly the 

hallmark of scientific research, innovation, and progress” (Eldredge, 2009). “Narrative can be a 

powerful tool for learning and teaching.” (Goldenberg, 2011, p. 54). Like any good set of stories, 

there are familiar and exotic settings, growth and development of characters, grey moral areas 

where certain advances come with high prices to pay, and a clear – though circuitous – line of 



6 

 

action. Although turning science into more of a stereotypical story through making components 

anthropomorphic with personalities and back stories can be very effective in younger science 

students, older students – much like the ones I teach – often find such tactics to be patronizing 

and disingenuous (Rowcliffe, 2004). Senior students, like my Grade 11 Biology students, have 

been so enculturated that Science is a series of discrete trivia points that these attempts by well-

intentioned teachers can be counterproductive. My own attempts in recent years with various 

projects – such as the Mr. Fun Guy Fungal Dating Site – do get a good degree of engagement 

(and laughter) from my students, but I have not noticed more than a modest improvement in 

their quiz or unit assessment scores. 

I find an innate beauty in the story of science but have observed that my students rarely seem to 

grasp the storyline as they are caught up in minutiae of the facts they are learning; they are too 

caught up in the trees and branches to even recognize they are in a forest or see the beauty of 

it. I hoped that by explicitly focusing on the narrative elements of a story (setting, characters, 

conflict, theme, relationships, tensions) I would assist in my students discovering that what they 

are learning is part of a bigger story (Rowcliffe, 2004). My hope was also that my findings would 

mirror Katuscáková’s (2015) findings, with increased academic performance a result of this new 

teaching method. 

Research Context 

St. George's School, founded in 1930, is a fee-paying university preparatory school. With 1160 

students from Grades 1 to 12, 110 of whom are boarders in grades 8 to 12 from over 20 

countries worldwide, St. George’s School is dedicated to providing authentic learning to its 

diverse student population. A defining characteristic of the school has been the concept of the 

“well-rounded boy.” By being mindful of students’ ethical, intellectual, physical, and social 

development, the school strives to build fine young men who will be lifelong learners and 

meaningful community participants. To aid the students in reaching these goals, the school has 

committed to focusing on the following:  

● breadth of program;  

● meeting the learning needs of boys;  
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● core academic and 21st century global skills;  

● continuous school improvement; 

● personal wellness; and  

● character development.  

The first four principles drove my interest in this project. After noting over the past few years 

that student engagement and participation in the plant unit of my Biology 11 course were 

lackluster, I was inspired to see if I could intervene by providing a different educational 

experience. Although I had been using varied instructional practices to meet the learning needs 

of my diverse learners, I felt both their engagement and understanding could improve. I hoped 

that by applying a storytelling lens to how I taught the course, I could bolster the boys’ 

communication skills, enhance their critical thinking skills, and help develop some problem-

solving skills.  

The participants were the nine students from the Life Science 11 course I taught. Five of the 

students I had taught before in Grade 8; the other four students were new to me. The research 

window covered the first term, running from early September through early December 2018, 

and encompassed 28 classes of 70 minutes each. The time period enabled me to cover the 

entire plant unit.  

Consent to participate was obtained from both student and parents by having them sign a 

consent form. The nature of the intervention, research, and reporting process was discussed with 

the parents at the “meet the teacher night” in late September 2018, and with the students 

throughout the research process. Both students and parents were reminded that their 

participation was voluntary and that they could withdraw from this process at any time. Student 

names were omitted when findings were reported. Names on written assignments were blocked 

out or hidden and only recorded in a coded form (as a number) on data collection forms so that 

student progression and development could be tracked without their identity being revealed. 

Students did not wear personal identifiers when recording their videos.  
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The Action 

I applied a storytelling framework to each lesson, drawing upon my previous experience as an 

English teacher. Although the course content in the plant unit was still divided according to 

traditional plant phyla (unicellular algae, multicellular algae, fungi, mosses, ferns, gymnosperms 

and angiosperms), the content was reframed in a story context: setting, character attributes, 

family background, obstacle(s) for our protagonist, romance, solutions to challenges, and future 

issues. 

At the beginning of each lecture class in the plant unit, students gathered around the bench 

with their blank page notebooks for “Story Time”. During Story Time, the class and I explored 

the “chapter” (plant phylum) for that day. We reviewed and discussed the previous “chapter” 

(plant phylum) to see how our protagonist (the representative plant) had developed: what were 

the strengths, weaknesses, locations, friends, enemies, challenges overcome, and challenges yet 

to be overcome. We would then map out what new information was added in this new chapter, 

what new features had been developed, and what new problems had arisen because of those 

developments. Students recorded information with words and sketches as best fitted their 

individual learning style. Lecture days generally alternated with exploration lab days and/or 

forest field study days. 

Data Collection 

Data were collected in numerous ways over the course of this research project to ensure rich 

and varied information was collected. Both quantitative and qualitative data were gathered and 

analyzed to facilitate data polyangulation to aid in the convergence and divergence of themes 

within the data (Mertler, 2017, p.11). 

Data Collection Methods 

Over the three-month research period, I collected data using the following tools: 

● Multiple-choice tests; 

● Questionnaires (Appendix A); 

● Reflection Videos (Appendix B); 
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● Mind Maps (Appendix C); 

● Lab Activities (Appendix D); 

● Summative Essay (Appendix E); 

● Personal Project Reflections (Appendix F); and 

● Journal. 

Multiple-choice test. Students wrote a 62-question multiple choice test to assess how their 

knowledge of plant-related facts. Students wrote the test at the beginning of the unit and again 

at the end to assess changes in factual understanding. 

Questionnaire. Students completed an eleven-question survey comprised of open-ended 

prompts and Likert-scale questions to determine the student’s attitude towards science, plants, 

stories and their own learning.  

Reflection Videos. Students defined a series of key terms and answered some open-ended 

prompts to assess their understanding of what those key terms and their personal relationship 

with certain terms. Videos were filmed at home to help to ensure a quiet environment and 

privacy from peers so they could be honest in their reflections.  

Mind Maps. The mind maps were generated pre- and post-unit with the same list of words, 

enabling students to literally draw the connections between the key concepts we studied.  

Lab Activities. Students engaged in a large number of lab activities that required them to closely 

observe and draw various specimens related to the phylum of plants they studied. At the end of 

each lab day, students answered several open-ended questions to critically analyze connections 

between the organisms studied and their associated phyla.  

Summative Essay. Students wrote a summative assessment at the end of the unit to determine 

their ability to present a reasoned argument about which evolutionary leaps were the most 

significant for each phylum of plants. Students utilized a PEE (present, evidence, explain) chain 

structure to present their idea, provide evidence to support their claim, and then explain the 

significance of what that claim meant for the phylum as a whole. 
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Personal Project Reflections. Students conducted a complete scientific investigation of their own 

design and passion. Following a presentation to their peers and school administrators, students 

were asked to reflect upon their academic journey and how their research contributed to the 

greater story of science. 

Journal. Throughout the research process I kept a journal during class where I recorded student 

comments, questions, misconceptions, and new connections. Additionally, I used it to log our 

story time discussions, using different color inks to differentiate between student comments and 

my own discussion. I noted days I took photos on my phone as a way to document engagement 

in lab activities. 

Data Analysis 

Having collected the data, I engaged in a long immersion process to identify recurring trends. I 

coded the data obtained from the questionnaires and concept maps and organized them into 

tables. I transcribed student reflection videos with close attention paid not only to what was said 

by participants but how it was said. I ran a paired t-test on the multiple-choice test responses, 

and I coded the essays for PEE chain completion and complexity. I combed through journal 

entries, lab reports, and photos to provide insight into the boys’ journeys. Each datum piece was 

examined though the framework of my research question and resulted in the emergence of a 

number of themes. 

Discussion of Results 

With such a wealth of data to draw upon, many themes presented themselves. The most 

significant ones, in light of my research question, were: 

● Content acquisition; 

● Active engagement; 

● Increased complexity of thought; and 

● An embracing of the story of science. 

Content Acquisition 
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After the first multiple choice assessment, it was clear that the students were coming in with 

little background knowledge on plants; the class average was extremely low. While they wrote 

the quiz, students frequently asked for reassurance: “Are you sure this isn’t going to count for 

marks?”, “This isn’t going to count is it?”, “Is it ok that I don’t know any of this stuff”, “I feel so 

dumb as I don’t know anything,” and one “Well at least I can only get better, right?”. This lack of 

background knowledge was also apparent in their pre-unit mind maps which often had few 

written links between key terms.  

The post-unit quiz was sprung on the boys without notice, so they had not reviewed content. 

The scores were substantially higher than before. Students did not seek comfort this time and 

the commentary primarily consisted of “Oh, I remember this”, “Oh I remember reading this!”, “I 

used to know this”, and “What was the right answer again?”. The boys’ tone was confident, 

ranging from frustrated though chagrined to gleeful. In post-assessment debriefing, they 

expressed frustration/chagrin that their scores were not even higher as they felt their body of 

knowledge was much greater than their scores represented. One student described that the 

knowledge learned felt “like it stuck” better than they could show it with other commenting that 

“it was there ma’am, I just can’t put it into words. I know I know it.”  

Given how little the boys came in with, I was amazed by how much they had retained. The 

evidence of their depth of knowledge was demonstrated in their essays. Even if they couldn’t 

explain the significance of a particular evolutionary leap, their understanding of the critical 

evolutionary developments in each plant phyla and their ability to present supporting evidence 

was impressive. This was also supported in their mind map creation (Figures 1 and 2). The post-

unit maps contained more keywords, had more words used in a scientific versus common sense, 

and included more detailed linking phrases.  

 



12 

 

  

Figure 1: A student’s mind maps pre- and post-unit showing increased detail in the linkages 

between ideas. 

 

    

Figure 2: A different student’s mind maps pre- and post-unit showing many more keywords 

used as well as significantly greater complexity in the linkages between ideas. 

Active engagement 

The greatest change I noticed in the boys this year (over previous years) was how focused they 

were on the task at hand. Their approach to the labs was one of eagerness, excitement, and 

discovery. They called one another over to view their specimens and to point out interesting 

discoveries with glee: “That’s so cool!”, “This is weird!”, “Here, let me help you”, “Come and see 

this!”, “Woah! Look at that … check this out, come on, check this out!”. The conversations during 

labs were so on-task that it was noteworthy in our seventh lab day (towards the end of October) 
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when they started to chat about cars, houses and wealth while examining pine cones and conifer 

branches. 

   

Figure 3: Students observing mushrooms during our fungus lab. 

Similarly, during story time, the boys had their notebooks out, actively took notes, double-

checked spelling and key terms, participated in filling in background details from previous 

chapter, and kept their phones out of sight. For a unit that students have previously struggled 

through, this was a profound change in behavior and energy level. Interestingly, in the 

invertebrate unit three months later, off-task behavior with side conversations and phone usage 

in class became an issue while using traditional teaching patterns but subsequently disappeared 

when we returned to the story time framework. 

Increased Complexity of Thought 

Student thought patterns dramatically increased in complexity over the course of the unit. 

Looking at the questionnaire answers, post-unit responses tended to be longer than those pre-

unit but they all contained similar themes: plants “supply us with oxygen”, “benefit the planet”, 

“are crucial for earth to function healthily”, and that they are essential for life to exist in all its 

many forms. Post-unit, the responses were more technical and detailed, revealing a deeper level 

of understanding and presenting links to the content: “carrying out over half the world’s 

photosynthesis”, “provide us with many resources”, “crucial part of ecosystems and food chains”, 

and “help to provide homes and nourishment to many organisms”. In their end-of-unit essays, 

most students were able to demonstrate a greater degree of critical thinking in identifying which 

major development in each plant phylum was significant and being able to provide supporting 
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evidence. One student really struggled with the fact that there were multiple “right” paths to 

take on this essay. At the end of his essay, he added a conclusion (unasked) where he evaluated 

the most significant evolutionary leap out of the seven he had presented in his essay. His 

argument was well supported: 

In my opinion, I believe that the most notable evolutionary leap between the 

stage was the jump from the mosses to the ferns…. I strongly believe that this is 

of fundamental importance, as it was the gateway to the modern plants we have 

today. Being a commodity of ferns, angio(sperms) (sic) and gymnosperms, have 

proven to be very beneficial in terms of ecological and human-related 

standpoints; such as energy conservation and the reduction of greenhouse gas 

emissions. 

An Embracing of the Story of Science 

The most remarkable shift came from listening to the boys’ reflection videos from the start and 

end of term. Early videos tended to have very short answers, more clipped tones, more pausing 

for thought, and stuttering. End-of-unit videos showed boys who were more confident in their 

knowledge, speaking with more relaxed tones, giving fuller answers and more thoughtful 

responses to the questions. I was really impressed with the shift away from earlier perceptions of 

Science as just being “a lot of subjects put together” or “the study of organisms or things 

through observation or experiments” or “a subject we learn in school and then has many branch 

subjects, earth science, astronomy, stuff like that, environmental science too but there’s also bio, 

chem and physics.” Other perceptions included, “It is a practice that requires observation and 

experiences,” and “Science is a body of knowledge that is all about research and testable 

predictions and covers a wide variety of areas and leads us to new discoveries constantly.” One 

student put the matter quite elegantly: 

Science is, to me, the study of all living things. The study of life in general…. For 

example, chemistry studies the elements found in the world. Physics studies 

forces, gravity. Biology studies living things, humans. Geology studies the rocks.  
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By the end of the unit, most students had shifted from, “Stories don’t really have a role in 

Science. Science is just straight up facts and a lot of like memorization with crazy or weird 

name,” to “Stories are another way of looking at science. If you’re looking at the reproduction of 

fungi, well it goes through a story of different stages in the cycle.” Students really took the story 

framework to heart saying things such as “Stories can help communicate scientific finding, 

scientific information, more so and existing understandings of the world and link it to why we 

care.” Another student summed it up so well:  

Everything around us, everything in life has a story. Everything came from 

something and everything has a beginning, middle and end. Well, all living things 

do. Well, oxygen doesn’t really die but living things all die – except for lobsters. I 

think they’re immortal. 

While that student might have been disappointed when we came to study invertebrates later on 

in the year, one of his classmates put it another way: “I prefer to read a story and to learn 

something out of it rather than a lecture and write notes and feel exhausted afterwards.” 

Conclusion 

The impact of using the storied nature of science and scientific knowledge was profound and far 

greater than I had anticipated. The students were engaged more deeply during class lecture 

times, activity periods, and laboratory experiences. Their test scores on factual, content-focused 

quizzes showed dramatic improvement, more than expected given their academic background. 

Their essays showed that although they could not always explain the significance of a particular 

evolutionary leap, they were able to identify key evolutionary developments in each plant group 

and were able to explain it using supporting details. The curricular connections were markedly 

deepened and showed far more than a surface mastery of the material. During class discussions, 

I found the students asking increasingly better-quality questions and were able to track their 

ability to draw connections forward from observations of the previous plant group, a skill that 

had been lacking in earlier years in this unit. This was particularly notable as this particular group 

of students had a lower level of scientific literacy and background knowledge than previous 

years.  
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The strongest implication for my future practice came in late-February when my class was 

engaged in a new, long-study unit on invertebrates. I had not realized that I had fallen back into 

my old instructional framework of traditional lecture and content sharing. At the beginning of 

the fourth class, one student asked if we could go back to “story time around the front bench 

because I miss it and I found it really helpful.” Other students chimed in with agreement, so we 

gathered around as we had in the Fall to talk about the previous chapter of development and 

where our story was now going. When I touched base with the students the following class, they 

reported that though they could learn the information using traditional methods, they found 

that the storytelling framework helped them to sort and organize the material better. They 

wished for us to continue using this mode of instruction. Although it is a relatively minor tweak 

in my teaching practice, the impact was profound and encouraged me to reframe this course to 

integrate the storytelling framework to all of my instructional units. 

In my next research cycle, I am curious to explore the impact of the data collection tools (video 

reflections, concept maps, surveys, pre-post multiple choice quizzes) I used in this study. I am 

interested in surveying my students about which tools they thought were helpful and how as 

well as which were not and why they were not. I will plan to include these tools in other units, 

specifically the invertebrate and vertebrate units, to see if there is a positive impact in 

engagement and/or academic performance. Additionally, I would like to investigate how this 

storytelling framework impacts and informs other units. Although I have now integrated this 

framework successfully into our three big units (plants, invertebrates, and vertebrates), I am 

brainstorming ways to incorporate it into some of our smaller units on microbiology, taxonomy, 

and ecology. 

Reflection Statement 

Getting back into conducting research was wonderful. I hadn’t realized how much I had missed 

it. Engaging in action research was intellectually stimulating and invigorating; I loved 

rediscovering this aspect of myself. I commiserated with my students through shared pressures 

of heavy workloads and critical deadlines and built close connections with them. I became more 

critical of my personal professional practice; although I have been working extensively on this 

for the past four years in the context of my Grade Eight Science class, I realized I had been 
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treading water somewhat with my senior classes. Through this research process, I am back in 

love with Biology 11 again, and my students are thriving with this new story-centric framework.  

The greatest highlight for me was hearing my students ask to return to the storytelling 

framework in the invertebrate unit. Additional delights have been hearing increased complexity 

and sophistication in class discussion, hearing my students’ excited discussions during lab 

experiments, and watching them making deeper curricular connections than I thought possible.  

I am deeply grateful to the IBSC and Janet Lien in particular for this incredible experience. 

Getting to work with Janet has been amazing as she is a consummate professional as well as a 

compassionate educator. For all her friendly encouragement and understanding of the 

inevitable hiccups life seems to throw, I thank her from the bottom of my heart. It has been 

great forging connections with “Team Janet” and sharing in the fellowship of action research 

with these amazing individuals from around the globe. I look forward to our future meetings 

with pleasure.  

Additionally, I am grateful to the administrators at St. George's School: Dr. Tom Matthews 

(headmaster), Gary Kern (principal), and, particularly, Sam Johnston (Director of Learning) who 

was my school mentor. I am so appreciative of being given this opportunity to develop myself 

on so many levels. I am lucky to be at such a wonderful institution that not only supports these 

endeavors but actively encourages us to participate in them. I am humbled by your faith in me 

and will continue to serve the school to the fullest extent of my abilities. 

  



18 

 

References 

Bickmore, B., & Grandy, D. (2014). Science as storytelling. BYU Studies Quarterly, 53(4), 37-60.  

Bickmore, B. R., Thompson, K. R., Grandy, D. A., & Tomlin, T. (2009). Science as storytelling for 

teaching the nature of science and the science-religion interface. Journal of Geoscience 

Education, 57(3), 178–190. 

Dahlstrom, M. F. (2014). Using narratives and storytelling to communicate science with 

nonexpert audiences. Proceedings of the National Academy of Sciences of the United 

States of America, 13614. https://doi.org/10.1073/pnas.1320645111 

Eldredge, N. (2009). To teach science, tell stories. Issues in Science and Technology, 25(4), 81-84. 

Retrieved from http://www.jstor.org/stable/43314920 

Gallagher, R., & Maher, B. A. (2004). Science through storytelling. The Scientist, (23), 4.  

Gardner, J., Marsack, P., Trueman, J., Calcott, B., & Heinsohn, R. (2007). Story-telling: An essential 

part of science. Trends in Ecology & Evolution, 22(10), 510. 

https://doi.org/10.1016/j.tree.2007.08.001 

Goldenberg, L. B. (2011). What students really want in science class. Science Teacher, 78(6), 52–

55.  

Katuscáková, M. (2015, September). Sharing scientific knowledge through telling stories and 

digital storytelling. In European Conference on Knowledge Management (p. 408). 

Academic Conferences International Limited. 

Rowcliffe, S. (2004) Storytelling in science. School Science Review, 86(314), 121–126. 

Tan, E. & Barton, A. C. (2010). Transforming science learning and student participation in sixth 

grade science: A case study of a low-income, urban, racial minority classroom. Equity & 

Excellence in Education, 43(1), 38-55. 

Widrich, L. (2012). The science of storytelling: Why telling a story is the most powerful way to 

activate our brains. Lifehacker.com. Vol 12 (2012): 05-12. Retrieved from: 

https://doi.org/10.1073/pnas.1320645111


19 

 

http://lifehacker.com/5965703/the-science-of-storytelling-why-telling-astory-is-the-

most-powerful-way-to-activate-our-brains 

  



20 

 

APPENDIX A 

ATTITUDINAL SURVEY (PRE-UNIT STUDY) 

1. Have you ever studied plants before? If so, what and when? 

2. When you think about plants, what are the first 5 words that come to mind? 

3. How interesting are plants to you? Why? 

Not interesting       very interesting 

4. How important do you think plants are? Why? 

Not important        very important 

5. What is one concern/apprehension you have about learning about plants this unit? 

6. What is one hope/wish you have about learning about plants this unit? 

Attitudinal survey (Post Unit Study). 

1. When you think about plants, what are the first 5 words that come to mind? 

2. How interesting are plants to you? Why? 

a. Not interesting       very 

interesting 

3. How important do you think plants are? Why? 

a. Not important        very important 

4. What was one concern/apprehension you had about learning about plants this unit? Has 

this concern changed over the course of the unit? If so, how? If no, how not. 

5. What was one hope/wish you have about learning about plants this unit? Did that 

hope/wish come true? If so, how? If not, how could it have happened? 

6. Would you like to continue to study plants in the future? If so, what areas? If not, why 

not? 
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APPENDIX B 

VIDEO RESPONSE QUESTIONS (PRE AND POST UNIT) 

For the following questions, please answer them using a video recording. Please do not spend 

more than 1 minute answering each question but please answer it as fully as you can. 

1. What words/images come to your mind when you think of plants? 

2. What are plants? 

3. Where do we find plants in the world? 

4. How are plants useful/important? 

5. Briefly tell me one experience (good/bad/neutral) you’ve had with plants? 

6. What are stories? 

7. How are stories useful? 

8. What is Science? 

9. What, if any, role do stories play in Science? 

10. What, if any, role do stories play in your learning/study? 

11. What is one question/idea you would like to learn about in this unit on plants? 
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APPENDIX C 

PLANT MIND MAP (PRE AND POST UNIT) 

Remember: A mind map is simply a graphical way of showing your understanding using words 

written in circles and using directional arrows to show a connection. The nature of the 

connection is shown by writing words on the arrow in the direction of flow. You don’t need to 

use all the words on this list. You can add whichever words you think will best represent your 

current understanding. You are not being graded on this. Give it your best shot. 

Algae 

Producer 

Fern 

Moss 

Decomposer 

Conifer 

Plant 

Protist 

Leaf 

Needle  

Unicellular 

Root 

Multicellular 

Heterotroph 

Stem 

Photosynthesis 

Branch 

Cone  

Flower 

Fruit 

Frond 

Spore 

Fungus 

Mushroom 

Lichen 

Autotroph 

Kelp 

Brown  

Green 

Golden 

Seeds 

Red 

Monocot 

Dicot 

Chlorophyll

 

APPENDIX D 

LAB ACTIVITY REFLECTION QUESTIONS 

1. What organisms did you examine today? 

2. What approximate sizes were the organisms you examined? 

3. What traits did they have in common? 

4. How did the organisms differ? 

5. Which organisms were related? How can/did you determine this? 

6. Which organisms were the most complex? How can/did you determine this? 
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APPENDIX E 

SUMMATIVE ESSAY: PLANT ESSAY 

 In the following essay, please use PEE chains to convince me as to which trait/evolutionary 

development is the most important as we move from group to group. You must have a fully 

supported and crafted paragraph on each of the following groups: 

1.  Protists and unicellular algae 

2.  Multicellular algae 

3.  Fungi 

4.  Moss 

5.  Ferns 

6.  Gymnosperms 

7.  Angiosperms 

 

APPENDIX F 

PERSONAL PROJECT REFLECTIONS 

Following the completion of their personal projects, each student was asked to share the 

following:  

● What have you learned?  

● How has your understanding of these organisms/ecosystems changed as you’ve written 

this new “story”?  

● What do you wish you knew before your project that you now know? 

 


