MURDOCH RESEARCH REPOSITORY

This is the author’s final version of the work, as accepted for publication
following peer review but without the publisher’s layout or pagination.
The definitive version is available at

http://dx.doi.org/10.1080/09500691003728039

Ritchie, S., Tomas, L. and Tones, M. (2011) Writing stories to enhance
scientific literacy.
International Journal of Science Education, 33 (5). pp. 685-707.
http://researchrepository.murdoch.edu.au/21282/

Copyright: © 2011 Taylor & Francis
It is posted here for your personal use. No further distribution is permitted.

WRITING ABOUT SOCIOSCIENTIFIC ISSUES

1

WRITING STORIES TO ENHANCE SCIENTIFIC LITERACY

Stephen M. Ritchie, Louisa Tomas & Megan Tones
Queensland University of Technology
s.ritchie@qut.edu.au
Accepted in International Journal of Science Education (March 2010)

Abstract
In response to international concerns about scientific literacy and students’ waning
interest in school science, this study investigated the effects of a science-writing
project about the socioscientific issue of biosecurity on the development of students’
scientific literacy. Students generated two BioStories each that merged scientific
information with the narrative storylines in the project. The study was conducted in
two phases. In the exploratory phase, a qualitative case study of a 6th grade class
involving classroom observations and interviews informed the design of the second,
confirmatory phase of the study, which was conducted at a different school. This
phase involved a mixed methods approach featuring a quasi-experimental design with
two classes of Australian middle school students (i.e., 6th grade, 11 years of age,
n=55). The results support the argument that writing the sequence of stories helped
the students become more familiar with biosecurity issues, develop a deeper
understanding of related biological concepts, and improve their interest in science. On
the basis of these findings, teachers should be encouraged to engage their students in
the practice of writing about socioscientific issues (SSI) in a way that integrates
scientific information into narrative storylines. Extending the practice to older
students, and exploring additional issues related to writing about SSI are
recommended for further research.
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Introduction
It was kind of interesting writing about something I really didn’t know about
because I learned about the subject. It was just interesting. (Student 9)
This comment from a 6th grade student was made in relation to her participation in a
project that required middle school students to write stories about the socioscientific
issue of biosecurity. The student not only acknowledged her interest in writing about
the topic, but also that she learned something new. This is a heartening response in the
context of international calls to address waning student engagement and interest in
school science. Middle school students (i.e., grades 6-9), in particular, demonstrate
lower levels of interest in science as they become less engaged in school science
activities (Goodrum, Hackling, & Rennie, 2001; Osborne & Collins, 2001;
Woolnough, 1994). This is an important issue for science educators because
disengaged students are less likely to become informed future citizens who use
natural, scientific and technological resources responsibly for a sustainable future
(Linder, Östman, & Wickman, 2007; Tytler, 2007).
Many current school science programs privilege de-contextualized conceptual
learning, often limited by a narrow selection of pedagogies and devoid of lively
discussions of interest to students (Goodrum et al., 2001; Linder et al., 2007; Tytler,
2007). At the same time, scientific literacy remains a key goal of science education
(Sadler, 2004b), and educators continue to call for the identification and development
of teaching and learning strategies that promote scientific literacy, particularly across
the middle years of schooling (e.g., Prain, 2006). One way in which this need may be
met is to engage science students in stimulating activities that help them to identify
with contemporary socioscientific issues (SSI) (e.g., global warming, clean fuels, GM
foods, water availability and quality, biosecurity), through the creation of mixed-
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genre stories (we call BioStories) that embed scientific information in the narrative
storyline. In this study we investigated whether scientific literacy of 6th grade students
could be enhanced through writing about biosecurity.
Enhancing Scientific Literacy Through Writing
Roberts (2007) proposed two categories or visions of scientific literacy. Vision I
focuses on the importance of science subject matter (i.e., scientific literacy as viewed
from a scientist’s perspective) while Vision II emphasises the role of science in the
everyday lives of humans in society. The Organization for Economic Co-Operation
and Development (OECD) (2006) privileges a Vision II orientation in creating
contexts for the Programme of International Student Assessment (PISA) (Fensham,
2009). This is an unsurprising development given their recent emphasis on a
‘willingness to engage in science-related issues and with the ideas of science, as a
reflective citizen’ (OECD, 2006, p. 23) in their definition of scientific literacy. The
subscales of interest in science, science self-efficacy, familiarity with environmental
issues, among others, were developed to assess this aspect of scientific literacy in the
2006 PISA student questionnaire.
Roberts argued, however, that there are dangers in over-emphasizing either
Vision I or II in any science curriculum. For the purposes of this study, a view of
scientific literacy as citizen preparation, which draws upon both Vision I and Vision
II, has been adopted (Roberts, 2007). While our aim was to engage students with a
socioscientific issue to develop positive affect toward science and science learning
(Vision II), an emphasis also was placed on the development of conceptual science
understandings (Vision I). For this reason, the current study examined the
development of students’ conceptual science understandings related to biosecurity, as
well as their interest in science and science self-efficacy.
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Interest in science is an important focus for curricular reform to engage middle
school science students (e.g., Tytler, 2007). While a comprehensive review of the
literature on interest in science is beyond the scope of this article (see, for example,
Schibeci, 2009), this literature shows consistently that students’ interest in science
declines in the middle years, especially at the primary school-secondary school
interface (Logan & Skamp, 2008).
Science self-efficacy refers to ‘the beliefs in one’s capabilities to execute
courses of action required to produce given attainments’ (Bandura, 1997, p. 3). This
construct was chosen because it is predictive of science achievement (Bandura, 1986,
1997; Hampton & Mason, 2003; Pajares, 1997) and it is pertinent to the authentic
tasks used in the BioStories’ project (e.g., accessing and using information from
websites).
Notwithstanding the value of Roberts’s (2007) categories of scientific literacy,
‘there is growing acceptance by the literacy education community that “literacy”
should be conceptualized as a range of different types of social practices rather than
as one universal attribute or individual learner capacity’ (Hackling & Prain, 2005, p.
19). The practices of reading, writing and talking (i.e., the use of language) remain
fundamental to communicating and coming to know science (Yore, Bisanz, & Hand,
2003).
Norris and Phillips (2003) asserted that coming to know science requires
competency in two senses of scientific literacy: the fundamental sense of scientific
literacy (reading and writing science content) and the derived sense (being
knowledgeable, learned and educated in science). They argued, ‘conceptions of
scientific literacy typically attend to the derived sense of literacy and not to the
fundamental sense’ (p. 224). They also made the distinction between a simple
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fundamental scientific literacy (i.e., decoding texts) and an expanded fundamental
scientific literacy (i.e., inferring meaning from text) (Norris & Phillips, 2003).
Writing, talking and reading about science are desirable goals of scientific
literacy; however, they also hold great potential as ways of achieving scientific
literacy (Hand, Prain, & Yore, 2001). In this respect, the purposes, writing types and
readerships for writing in science could be broadened, particularly as students seek to
elucidate networks of scientific concepts (Hand & Prain, 2002; Prain, 2006; Prain &
Hand, 1999). In addition, diversified writing tasks, including more imaginative
writing, have been shown to assist students’ learning processes, improve learning
outcomes, have strong motivating effects, and impact positively on students’ attitudes
and engagement (e.g., Hand & Prain, 1995; Prain & Hand, 1996, 1999).
The use of student-generated narratives in class can be a powerful tool in
science instruction, as they engage students by humanizing science (Fensham, 2001;
Hodson, 2009). Narrative writing is not traditionally associated with learning science,
yet it is the genre with which most students are familiar (Wellington & Osborne,
2001). Using a familiar genre (such as narrative), Wellington and Osborne argued, ‘at
least begins the process of helping children express their thoughts in written language
through being personally engaged’ (p. 76). Moreover, for students who find it difficult
to write scientifically or engage with more formal scientific and technical genres,
narratives offer opportunities to connect personal experiences with science ideas
(Hand et al., 2001; Hodson, 2009). Given such support for the use of narrative in
learning science, the more challenging pedagogical question posed by Avraamidou
and Osborne (2009) is: how can the conceptual complexity of scientific information
be translated into ‘everyday’ language without minimizing its value?
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A recent qualitative study by Ritchie, Rigano and Duane (2008) reported on
the outcomes from a project where a 4th grade class wrote an original ecological
mystery that integrated narrative and scientific genres, where mystery storylines were
situated within ecological contexts. It found that the students’ engagement and
interest in the writing tasks were sustained across narrative and scientific genres, and
that they demonstrated both written and spoken fluency in their use of canonically
accurate scientific knowledge (i.e., a derived sense of scientific literacy). At the same
time, the students also developed their literacy skills using narrative and factual
genres (i.e., a fundamental sense of scientific literacy).
The practical limitation identified in this study—namely, extensive time
commitment in co-authoring and editing a published chapter book—led us to develop
the online BioStories’ project at the heart of the current study. We wondered whether
the outcomes observed in the eco-mystery project could be replicated when students
engaged in writing more economical short stories that merged scientific information
with a narrative storyline. As well, we set out to create more rigorous procedures and
a research design that could lead to the production of compelling evidence for the
wider application of this new strategy in science classes, as recommended by Prain
and Waldrip (2009). Before detailing these procedures, we identify how writing about
biosecurity in this way makes a unique contribution to the literature on SSI.
Writing about Socioscientific Issues
SSI education is based on a theoretical framework that focuses on the development of
students’ moral, ethical and epistemological orientations, with an emphasis on
discourse and argumentation (Sadler & Zeidler, 2005; Zeidler, Sadler, Applebaum, &
Callahan, 2009). It ‘seeks to engage students in decision-making regarding current
social issues with moral implication embedded in scientific contexts’ (Zeidler, et al.,
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2009, p. 74), as a means of empowering them to deal with these issues. Furthermore,
SSI activities provide students with opportunities to develop scientific knowledge
through data interpretation, analysis of conflicting evidence, and argumentation (i.e., a
process of making and justifying claims and conclusions) (Sadler, 2004a), and inclass interaction during these activities enables students to evaluate claims, analyse
evidence, and assess multiple ethical viewpoints (Zeidler et al., 2009).
In the context of the current study, biosecurity serves as a classroom discourse
issue as the context for the development of the 6th grade science students’ conceptual
science understandings and their interest in science. Classroom discourse issues is one
of four pedagogical components of the conceptual framework proposed by Zeidler,
Sadler, Simmons, and Howes (2005) (i.e., nature of science, case-based, classroom
discourse, and cultural issues); it emphasises the critical role of discourse, on
particular SSI, in the development of students’ reasoning skills, and their views about
science (Zeidler et al., 2005). Notwithstanding the importance of the four pedagogical
components that comprise the SSI framework, students should also understand the
scientific content of an issue, as would be demonstrated through their transformation
of relevant scientific information for a different audience (as per BioStories’ writing
tasks, for example) before they can address moral and ethical ramifications as they
adopt an informed stance on the SSI (cf. Sadler, 2004b). In this way, writing about
SSI may be effective in contributing to the development of middle school students’
scientific literacy (Sadler, 2004b).
While argumentation and inquiry have featured strongly in the SSI literature,
the use of writing tasks that require students to transform scientific information from
government websites into conversational prose suitable for a lay audience within an
established storyline has not been investigated. Yet, the transformation of technical
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information into conversational prose is precisely the sort of real-life practice in
which informed citizens engage when they communicate to others their justification
for making particular personal decisions. Accessing, interpreting, and then writing
about current environmental scenarios affords students opportunities to rehearse
future real-life decision-making and communication practices, possibly enhancing
their self-efficacy with these practices. Moreover, such practices are important
outcomes for school science through which learners ‘develop a sense of having
something to say about these issues and to see themselves as legitimate participants in
social dialogues’ (Sadler, 2009, pp. 12-13).
The writing tasks used in the BioStories’ project introduced the students to a
number of exotic species that threaten native Australian ecosystems and/or
agricultural industries. When SSI form the subject of students’ diversified writing
tasks, as in the case of the BioStories, their scientific literacy may be enhanced by
‘developing their interest in and capacity to apply scientific thinking to social issues
for the purposes of informed action and critique … [and] students learn to cross
borders between specialist and more popular genres and readerships’ (Prain, 2006, p.
190).
The current study pioneers such diversified writing about SSI in the
development of students’ scientific literacy that features both conceptual and affective
orientations. The research questions that guided the research design were:
1. To what extent did the 6th grade students familiarity with and understanding of
biosecurity issues and related science concepts improve after they completed
the writing tasks?
2. To what extent did the students’ interest and self-efficacy in science improve
after they completed the writing tasks?
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3. To what extent did the students’ BioStories demonstrate a derived sense of
scientific literacy?
Successful transformation of scientific information into narratives for a lay
audience would be one indicator of conceptual understanding demonstrated by
students. Interviews about written stories and responses to questionnaires also could
indicate both conceptual and affective effects of the writing tasks used in the current
study. These tasks and research procedures are described next.
Research Design and Procedures
The study was conducted in two phases, spanning two years. The exploratory case
study (Stake, 2005) was implemented in a 6th grade class in the first semester of 2007.
A teacher well known for her expertise in science education taught this class from a
well-resourced suburban Australian school. This exploratory phase involved
classroom observations and interviews with students and the teacher (during and) at
the completion of the project. Ritchie (i.e., first listed author) observed classroom
transactions and interviewed participants. What we learned from the exploratory
phase informed the design of the second, confirmatory phase of the study. This phase
was implemented at a different school from phase 1 in the last six weeks of the 2008
school year with 55 students (average age was 11 years) from two similar 6th grade
classes that could be compared conveniently (i.e., treatment class, n=28; comparison
class, n=27). Even though the school was geographically distant from the first school,
it served a similar community. We chose to work with 6th grade classes because this is
the beginning of the primary-secondary school interface—a phase when children
begin to lose interest in school science (Logan & Skamp, 2008).
The confirmatory phase of the study adopted a quasi-experimental, triangulation
mixed methods design, in which both qualitative and quantitative data were generated
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to develop a deeper understanding of the research problem (Creswell, 2005; Mayring,
2007). Quantitative analysis of the students’ written artefacts, and their affect toward
science and science learning were complemented by qualitative techniques (namely,
student interviews) that probed the students’ conceptual science understandings and
particular aspects of their interest in science.
Program Description
Participants in the treatment class(es) were required to write a series of two BioStories
(i.e., short scientific narratives with a biosecurity theme), with the support of a
BioStories’ website, which the students accessed throughout the project. A screen
image of the entry page to the website is represented in Figure 1. The website
contained all necessary resources, including the BioQuiz (i.e., the online questionnaire
all students completed before and after the project), digital resources (i.e., links to
information about particular biological incursions supplied by Government
Departments), story templates that guided student use of digital resources in the
composition of stories (see Appendix A for an extract from one writing task), student
artefacts (i.e., completed stories that were uploaded), and peer reviews of the
uploaded stories.

Figure 1 about here

About 12 hours of class time was devoted to the tasks in the second phase of
the study, but children could complete background reading and upload stories from
their homes. The BioStories’ tasks supplemented the usual science unit on
microorganisms. The extra time required was found by substituting these activities for
other literacy work in the planned curriculum. This decision was justified given the
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strong literacy emphasis of the project. Such an emphasis is ideal for the topic of
biosecurity for which hands-on laboratory/field experiences would be inappropriate.
The teacher received no special training other than given instructions on how to
access the online resources, their purpose, and how students were likely to compose
their stories. Under the guidance of Tomas (i.e., second listed author), the teacher
modelled how scientific information could be integrated in narrative text by reading
aloud sample extracts from the children’s book published from the previous project
(Ritchie et al., 2008), before the students commenced writing their first story. For
example, the following sample illustrates how technical information about a hawksbill
turtle can be merged with the narrative storyline about solving a series of turtle
killings on the beach in the language of the characters—in this case, a park
ranger/father who is communicating with his children:
Dad got there first. ‘It’s a hawksbill. See its mouth. It’s a bit like a beak. This is
only the second hawksbill I’ve seen around here. No doubt about it, it’s been
stabbed to death. It’s had time to dig the body pit and the egg chamber but not time
to lay any eggs. Let’s hope this wasn’t its first batch.’
‘What do you mean Dad?’ asked Elisha. (Year 4 Students, 2006, p. 15)
Throughout the project, Tomas provided on-the-spot assistance to both the teacher
and students during the tasks whenever necessary so that technical problems did not
interfere with the writing tasks. However, there was no direct teaching of biosecurity
during the unit.
The only involvement of the comparison class with the content and resources
of the treatment was to register online to complete the BioQuiz questionnaire at pre
and posttest occasions—possibly creating some awareness of and interest in the topic
that would diminish, if anything, a treatment effect. In other words, the comparison
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class did not learn about biosecurity or related biological concepts formally during the
study. Instead, it continued to work through the same scheduled unit on
microorganisms that the treatment class completed (minus the supplementary
activities). This included studies of fungi, bacteria and mould. The same specialist
science teacher taught both treatment and comparison classes throughout the science
unit (and supplementary BioStories’ tasks in the case of the treatment class). This was
an experienced teacher with a research background in the biological sciences. Under
these design conditions, it is reasonable to attribute any improvement in students’
familiarity with and understanding of biosecurity to their engagement with the
BioStories’ tasks. Yet, due to the integrated nature of the tasks (i.e., accessing
websites, reading text, discussions with their peers and teacher, composing narrative
text) and the naturalistic rather than laboratory context in which the study was
conducted, it would not be possible with this small-scale design to attribute effect to
content exposure or these particular activities alone.
There were two parts to the written component of the project. Part A, entitled
Crickey! (see Appendix A), required the children to work together in pairs to
complete a story template that asked them to transform scientific information about a
previously reported biological incursion into conversational prose (i.e., 150-200
words). The storyline centred on two characters (the late Steve Irwin and a 12 yearold girl by the name of Jennifer) that discuss the importance of quarantine and
biosecurity as they observe a commotion at the Customs’ checkpoint at an
international airport. The students were allocated one of six biological incursions:
chytrid fungus, citrus canker, tilapia, fire ants, cane toads and silverleaf whitefly. On
completion of their stories, the students uploaded their work for peer review.
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Like Part A, Part B required the children to transform scientific information
into conversational prose, but this time, the story focused on what could happen if a
new biological incursion (i.e., avian influenza or the varroa mite) breaks through
quarantine barriers. The storyline here was set in a periurban1 community where
Jennifer provided expert advice (as she was now a university biology student) to her
father how they could minimize the risk of an outbreak of avian influenza or varroa
mite on their property.
Even though each student worked collaboratively with a partner to research
and compose their stories, each student was required to upload his or her own
individual pieces of work so they could be read and reviewed by their peers. Figure 2
illustrates one student’s uploaded story that focused on the consequences of an
incursion of citrus canker. Students had an opportunity to read and respond to
feedback from their peers online before composing their subsequent stories. Few
students availed themselves of this feature of the website in 2008, so it had minimal
effect on the writing outcomes.

Figure 2 about here

Quantitative Data Sources and Analysis
In the second phase of the study, students’ responses to the BioQuiz (i.e., from both
the treatment and comparison classes), and artefacts authored by students from the
treatment class (i.e., BioStories), were analysed quantitatively for evidence of the
students’ developing derived sense of scientific literacy. The primary objective of the
quantitative data analysis was to measure empirically the effects of completing the
1

A periurban community is a semi-rural community located on the fringe of major population centres. This sort of community is
particularly worrying for biosecurity agencies because it is inhabited typically by hobby farmers and tree-change residents who
do not have access to the same resources and practices as commercial farmers.
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writing project on students’ scientific literacy (i.e., interest in science, science selfefficacy, and derived sense of scientific literacy).
The three-scale (15 items) BioQuiz used in this study was reduced from a
larger five-scale (25 items) version adapted from the PISA Student Questionnaire
(OECD, 2006). Using the student responses to the BioQuiz from three schools, an
exploratory factor analysis of the 25 items was performed in SPSS (n=203). This
analysis was necessary because a younger cohort of students was involved in the
study than the 15 year-old Australian students for whom the items and subscales had
been validated. The analysis yielded three factors with eigenvalues greater than one,
accounting for 58% of the variance in the students’ scores. The three factors were
identified as Interest in science (Sample Item: I am interested in learning about
science), Science self-efficacy (Sample Item: Recognize the science that underlies a
newspaper report on an environmental issue), and Familiarity with biosecurity
(Sample Item: The need for biosecurity). Item reliability analysis also confirmed that
each item was most strongly correlated with the factors onto which they loaded. The
factor structure demonstrated a better fit to the data with the items from the other two
subscales removed, 2 (63) = 85.772, p < .030, compared to the inclusion of all 25
items, 2 (185) = 248.231, p < .001. The internal consistency of the BioQuiz factors at
pretest was found to be more than adequate (Interest  = .853; Self-Efficacy  = .812;
Familiarity  = .760).
The familiarity scale was included because we assumed that students’
understanding of related concepts would be associated with their growing familiarity
with the topic. This decision was based on the assessment literature that has shown
familiarity with the context and target concepts in test items enhances the correctness
of respondents’ answers (e.g., Gigerenzer, Hoffrage, & Kleinbölting, 1991). The
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students responded to each item using a four-point format specific to each subscale.
These responses were then scored 1-4, so that higher scores represented more positive
responses.
In addition to the analysis of the BioQuiz results, the BioStories authored by
the students were analysed using scoring matrices that produced numerical scores that
reflected students’ developing derived sense of scientific literacy (Norris & Phillips,
2003) (Appendix B). A scientific content scoring matrix for the Part A BioStory and
another matrix to assess a sample of the students’ writing prior to their participation in
the BioStories’ project (i.e., written responses to two questions about Antarctic food
chains, that related to an earlier unit of work the students had completed) were
designed (all matrices and templates are available from the authors on request). Each
criterion in the scoring matrices was assigned a score for the extent to which the
student addressed the particular criterion (i.e., zero for no attempt, one for an
incomplete or incorrect attempt, and two if the criterion was addressed completely
and accurately).
The reliability of the scoring matrices was established by moderating
judgments between two scorers: Tomas and a secondary science teacher with ten
years of teaching experience. Discussions between the scorers resolved slightly
different interpretations of the criteria, and what constituted accurate responses to
more open-ended criteria. These discussions led to a refinement of the interpretations
until the results from each scorer were in agreement. These final scores were analysed
to determine any significant changes in student performance. Dependent-samples t
tests were performed in order to identify any significant differences between the mean
scientific content scores obtained from the BioStories written by students from the
treatment class.
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Qualitative Data Sources and Interpretation
Qualitative (content) analysis of the student interviews was used in both phases of the
study. After locating their BioStories from the designated website, each student was
interviewed about what they had written, in much the same way as interview-aboutevents’ protocols (Osborne & Freyberg, 1987; White & Gunstone, 1992).
Classroom observations and reviews of the students’ BioStories were used to
identify questions and issues for further exploration in the interviews. As well as
probing student understanding of biosecurity and related biological concepts, these
interviews established which aspects of the project they enjoyed the most or least,
what they found challenging, and their experiences in transforming technical
information into conversational prose. To illustrate how we ascertained information
about the students’ transformation of technical text into conversational prose we
began by asking: ‘How did you find fitting the science into your story?’ In the case of
Student 9, for example, the reply was: ‘It didn’t always fit because there was all this
information and you had to get it into their words, like, you had to hear someone say
it. You just couldn’t just take it straight off the internet, you had to think about it
first.’ Furthermore, inspection of their stories showed the extent to which technical
and narrative texts were merged, and whether the language used matched the
characters and the storyline. As exemplified in Figure 2, the conversational prose
(e.g., ‘citrus canker is a disease, it can’t be seen except after it’s done its damage…’)
was transformed from more technical expressions found on the government websites
(e.g., ‘Citrus canker is a contagious disease of citrus [and some other plant species of
the Rutaceae family] caused by the bacteria Xanthomonas axonopodis pathovar citri.
Infected trees display unsightly lesions which can form on leaves, fruit and stems.’).
Research Findings
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In this section we provide evidence to support our thesis that writing BioStories (i.e.,
diversified text that merges scientific information with everyday conversational prose)
on the socioscientific issue of biosecurity helped develop aspects of the students’
scientific literacy. We make three claims, each related to a corresponding research
question. First, we assert that the students’ familiarity with and understanding of
biosecurity and related biological concepts improved through their completion of the
project that emphasised a sequence of diversified writing tasks and related activities.
Second, we claim that the students’ interest in science improved through their
participation in the project. The third claim for which we provide evidence is that the
students’ BioStories showed an elevated derived sense of scientific literacy over other
science written artefacts. Before these claims are substantiated, we report on the
major findings from the exploratory case study, followed by the quantitative analyses
of students’ BioQuiz responses.
Outcomes from the Exploratory Case Study
Interviews with the 6th grade students in the exploratory case study showed that all 23
students could recall accurately the key facts about the biological incursion in their
stories, and all but two students could articulate a deep understanding of the related
biological concepts when their responses to the initial questions were probed. A
typical example how a student demonstrated conceptual understanding of the
environmental consequences of a large-scale breakout of chytridiomycosis in frog
communities at interview was: ‘Well it would mean that every bug that was eaten by
frogs would probably grow in numbers and animals that would be affected by the
[eco]system or life cycle of the frogs would stop being affected or either grow in large
or grow smaller. Every animal that eats frogs like big birds and stuff, they would have
to start looking for other food’ (Student 23). A similar response was recorded during
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an interview with another student post-intervention who wrote a BioStory on chytrid
fungus (Student 10—see turns 09, 13, 15):
09

Student 10

When I was researching this I found out it has made several
species of frog extinct.

10

Researcher So what? Is that a big deal?

11

Student 10

12

Researcher Okay, in what way?

13

Student 10

Well, it affects the ecosystem a lot.

Well, something might eat the frogs and whatever eats the frog
doesn’t have as much food.

14

Researcher Okay.

15

Student 10

16

Researcher Okay, that makes sense to me.

And the things that frogs eat, they might get overpopulated.

This pattern was observed on stories that featured other biological incursions.
Student 9 (whose reaction to writing BioStories launched our introduction), for
example, could articulate a canonically correct explanation for the devastating impact
tilapia has made on native species in natural waterways after we probed her initial
response that this introduced species was detrimental to natural ecosystems.
11

Researcher

Why is it bad?

12

Student 9

Well basically it breeds really quickly and it sort of like the
rabbits and toads they sort of take over the waterways and stuff
like that.

13

Researcher

So, in what ways do they take over the waterways?

14

Student 9

Um, they cut off, ah, they don’t cut off the supply of food, but
make the food supply smaller for the fish. And the fish will die
because they don’t have enough food to eat.

WRITING ABOUT SOCIOSCIENTIFIC ISSUES
15

Researcher

How do they make the food supply smaller for the other fish?

16

Student 9

Well, they breed really quickly and all the numbers eat all the

19

food in that area and they keep going eating the food.
Not only did Student 9 demonstrate an understanding of the ecological impact
of the incursion of tilapia in Australian waterways, but also she expressed interest in
learning about biosecurity and writing in this way. This was a common reaction to the
writing tasks, best exemplified by an in-class conversation with Students 3 and 4, as
shown below.
05

Researcher What do you think of the topic?

06

Student 4

It’s really interesting.

07

Student 3

It’s really fun to write about.

08

Researcher What do you like to write about?

09

Student 3

It’s you learn a lot about it. And you don’t realize how much
you learn till you go home and tell your mum everything you
learned and realize how much you know.

10

Researcher Wow okay.

11

Student 4

And if you know it all in your head and you can name all the
facts it’s so easy to write about it and its really really fun and put
in all the things that Steve [Irwin said].

This exchange demonstrated a genuine interest in the writing task and learning
something new. In particular, Student 3 revealed enthusiastically her practice of
explaining what she is learning at school to her mother when she goes home each day
(turn 09). These comments not only show that these students were interested in the
writing activities, but also reinforce the claim made earlier that the writing tasks
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helped the students develop an understanding of the relevant biological/ecological
phenomena (e.g., turn 09).
Given such positive outcomes from the exploratory phase, it was important for
us to attempt to confirm these results in a different school and under a more rigorous
quasi-experimental design. The administration of and analysis of results from the
BioQuiz in the confirmatory phase of the study was an important additional
component to the study.
Analysis of BioQuiz Responses
Repeated measures multivariate analyses of variance (MANOVA) were conducted to
explore the possible impact of two independent variables (i.e., time—the difference in
means between pre and posttest; and condition—treatment and comparison) on
students’ BioQuiz scores (i.e., three dependent variables: Interest in science, Science
self-efficacy, and Familiarity with biosecurity). Significant effects for time and
time*condition were found. The critical time*condition effect was statistically
significant (Wilks’s  = .82, F[1, 51] = 11.16, p = .002, partial 2 = .18), which
suggests that the treatment and comparison groups behaved differently over the period
of the BioStories’ project on the BioQuiz items and scales. This interaction effect
accounted for 18% of the variance in BioQuiz scores.
An investigation of the time*condition interaction revealed a significant
difference between mean improvement in the BioQuiz scores for the treatment (M =
1.25) and comparison groups (M = .16), from pre to posttest (t = 3.406, p = .002—see
Table 1). This result approached a medium effect (Cohen, 1988) in this case (d = .46).
Means and Standard Deviations for each group are listed in Table 2. Together, these
results indicate that the BioQuiz scores for the treatment group improved relative to
the comparison group. More specifically, Table 1 shows that the treatment group
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improved in relation to the comparison group on all three scales, with the
improvement on the Familiarity with biosecurity scale (p = .006), and the Interest in
science scale (p = .019) being statistically significant, each with a modest effect. The
Benjamini-Hochberg-Yekutieli procedure (Benjamini & Yekutieli, 2001) for
controlling the false discovery rate (FDR) under dependency assumptions was applied
with the mean estimate of p < .02 adopted for the purpose of determining statistically
significant improvements across the project.

Table 1 about here
Table 2 about here

A between subjects effect of gender was found to contribute to 15.1% of the
variance (F = 9.084, p = .004). Interestingly, post hoc analyses showed that while
boys had higher mean scores than girls for the subscales of Interest in science (t =
2.804, p = .007) and Science self-efficacy (t = 2.476, p = .017), there was no gender
difference in their Familiarity with biosecurity scores, nor with changes from pre to
posttest. Although the small sample warrants caution in interpreting these results, it
appears that the boys and girls in this study did not respond differently on the BioQuiz
over the duration of the project. This suggests that this pedagogical intervention could
be equally appropriate for boys and girls.
Familiarity with and Understanding of Biosecurity-related Concepts
Relative to the comparison class, students who completed the BioStories’ project
demonstrated a statistically significant improvement in their familiarity with
biosecurity issues, albeit with a modest effect (t = 2.894, p = .006, d = .39). In
addition to raising students’ awareness of biosecurity issues, the students at interview
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confirmed the findings of the exploratory case study by demonstrating understanding
of ecological relationships about which they wrote in the BioStories. Only one student
from the treatment class could not recall much of the scientific information about
which she wrote. Student 32, whose responses are listed below, did not describe the
role of quarantine in dealing with a potential varroa mite outbreak, explaining that the
farmer could deal with the problem relatively easily. This student appeared to
underestimate the seriousness of a potential outbreak.
01

Researcher

If you were a farmer and you found bee mite on your farm,
what would you do about it?

02

Student 32

I’d try and exterminate them.

03

Researcher

Try and exterminate them?

04

Student 32

Yeah.

05

Researcher

Easy done hey?

06

Student 32

Yeah.

07

Researcher

Anything else?

08

Student 32

I could get rid of all the bees and get some new bees.

Interest in Science
As shown in Tables 1 and 2, the treatment class improved relative to the comparison
class from pretest to posttest on the subscale of Interest in science (t = 2.425, p =
.019, d = .33) with a modest effect. While this result alone suggests the writing tasks
had a positive effect on students’ interest in science, the interview results reinforce
our claim that students’ interest in science improved upon completion of the project.
In order to explore the factors students attributed to their interest in learning
science from the project, students were asked at interview what they enjoyed most
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and least about learning science in the BioStories’ project. As shown in Table 3, the
students identified 11 aspects of the project as being enjoyable, compared to only
three aspects that they did not enjoy. In addition, the frequency of the affirming
comments far outweighed expressions of any discontentment.
With respect to the features of the project the students enjoyed, the majority of
the students cited four main aspects: learning something new about biosecurity and
biological incursions; researching information; writing their BioStories; and the
project was fun (Table 3). When asked what he enjoyed about the BioStories’ project,
for example, Student 36 explained, ‘Well, I enjoyed the researching and writing, and
learning about these things like the bee mite and bird flu, and how important
biosecurity is’.

Table 3 about here

Just as Student 9’s response demonstrated from the exploratory phase, many
students from the confirmatory phase (i.e., 15—see Table 3) raised the issue of
learning about something new as a positive aspect of the project, as illustrated below
from the interview with Student 31:
Researcher What did you think about the writing tasks?
Student 31

They were fun, finding the information. Yeah, they were fun.

Researcher What did you enjoy most about learning science through BioStories?
Student 31

I found out what like, I didn’t know about the bee mite or I didn’t know
about citrus canker.

Researcher So you didn’t know about these things?
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I didn’t know about them, and I found it interesting finding out about
those things.

When asked about aspects of the project they did not enjoy, 13 students
explained that they enjoyed the entire experience. Ten students commented that they
did not enjoy researching scientific information for their BioStories, mainly because
they experienced difficulty locating the desired information from the websites, as the
following excerpt exemplifies:
Researcher What did you enjoy least about BioStories?
Student 39

Searching for the information, because it was a bit hard.

Researcher Okay. What was hard about it?
Student 39

Getting the right website and trying to find the correct information.

Researcher Okay. So you had trouble locating the information?
Student 39

Yeah.

Five other comments of discontentment (made by four students who were challenged
by locating information from the web quickly) related to the challenge of typing or
incorporating scientific information into a narrative.
Improvements in Derived Sense of Scientific Literacy
Apart from ascertaining whether students’ demonstrated conceptual understanding of
related biological concepts at interview, we also were interested in assessing the
students’ BioStories for evidence of changes in a derived sense of scientific literacy.
For this reason, we scored each student’s BioStories against specially designed
scoring matrices, as discussed previously. Dependent-samples t tests were performed
in order to identify any significant differences between the mean scientific content
scores obtained from the BioStories written by the students from the treatment class.
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As the project extended for a longer period than was anticipated, due to various endof-year activities at the school that interrupted science lessons, not all students
uploaded all of the BioStories. Twenty-one comparisons were possible between
scientific content scores for BioStories and the pre-writing samples as an indicator for
any improvement in fundamental and derived senses of scientific literacy.
Statistically significant improvements were found in the scientific content
scores from pre-writing (M = 28.57, SD = 30.91) to Part A (M = 78.88, SD = 20.51, t
= -7.29, p = .000, d = 1.59), and from pre-writing to Part B (M = 71.15, SD = 18.67, t
= - 2.87, p = .017, d = 1.16), both with large effects. These impressive gains, along
with the evidence of conceptual understanding demonstrated during students’
interviews, support our claim that students improved their derived sense of scientific
literacy related to the issue of biosecurity upon completion of the BioStories’ Project.
Discussion & Conclusions
The present study examined the development of 6th grade students’ scientific literacy
through their creation of stories that transform technical information about the
socioscientific issue of biosecurity into conversational prose for a lay audience that
fits within narrative storylines. As no single writing task can be used to engage all the
dimensions of scientific literacy (Hand, Prain, Lawrence, & Yore, 1999), this study
focused on students familiarity with and conceptual science understandings (a derived
sense of scientific literacy, Norris & Phillips, 2003), the students’ transformation of
scientific information in stories about biosecurity (expanded fundamental and derived
senses of scientific literacy), and the students’ interest in science and their science
self-efficacy.
Statistical analysis of the BioQuiz data revealed that scores for the treatment
class relative to the comparison class improved significantly from pre to posttest on
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the subscales of Interest in science and Familiarity with biosecurity, which indicates
that the students’ participation in the BioStories’ project impacted positively on their
interest in science and their awareness of biosecurity issues. These findings were also
supported extensively by the interview data. Students’ comments suggested that they
enjoyed learning about something new, researching information, and writing their
BioStories, while having fun at the same time. This outcome is consistent with the
growing literature that shows SSI education improves students’ interest in science
(Sadler, 2009), and that this can be achieved by writing narratives that require
students to transform technical information into conversational prose for a lay
audience (cf. Avraamidou & Osborne, 2009), as predicted by Fensham (2001) and
Wellington and Osborne (2001).
Statistical analyses of the students’ BioStories revealed a significant
improvement in their scientific content scores from their pre-writing sample to Part A
and Part B BioStories, which indicates that the students demonstrated an improved
derived sense of scientific literacy in their stories. Without any further improvement
beyond Part A suggests an immediate, but sustained effect when engaged in such
written tasks.
Prior to the current study, the use of diversified writing that integrates
scientific information with narrative storylines to improve students’ interest in science
and perceptions of their science self-efficacy, had not been investigated in the context
of SSI education. While argumentation and its value in developing students’ scientific
literacy features heavily in the literature regarding SSI education, the results from this
study have shown that the composition of BioStories can be just as valuable in
improving the students’ derived (and expanded fundamental) sense of scientific
literacy and their interest in science. That the students’ perceptions of their science
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self-efficacy did not improve suggests that self-efficacy is either temporally very
stable for students of this age or the BioStories’ tasks in themselves are unlikely to
lead to a greater sense of the students’ capacity to complete the particular practices
targeted by the question items. The interview results did indicate that some students
experienced difficulty or found the task of locating relevant information from the
websites for their stories bothersome. Perhaps this suggests that some students of this
age require additional scaffolding or overt instruction how to identify relevant
information from technical text. It might also mean that these students are not
sufficiently mature to recognize their legitimate participation in such social dialogue
(cf. Sadler, 2009). This leads us to ponder whether a different effect would be
observed for older students; that is, those who are at the end of their middle school
years (e.g., 9th grade). We have targeted these older students in a follow-up research
project.
Due to the emphasis on students’ interest in learning science and their
perceptions of science self-efficacy, the moral and ethical issues relevant to
socioscientific decision-making in the context of biosecurity were not investigated;
however, this could serve as the focus of future research. While argumentation
presents great utility in the advancement of moral reasoning (Zeidler, 2007), the
writing of narratives about SSI could offer potentially a useful alternative means for
this development. Biosecurity lends itself to the development of moral and ethical
reasoning. For example, it is unethical (as well as illegal) to breach quarantine
regulations that would affect adversely human health, and natural and agricultural
ecosystems, and an understanding of the related science is necessary to justify
particular moral decisions. The BioStories’ task requirements could be modified quite
simply to facilitate students’ exploration of these issues and the formulation of
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personal standpoints in the stories. It would be interesting to investigate whether such
an approach would be effective in developing students’ moral reasoning, a key feature
of the SSI framework, while promoting student interest in science learning, an
important finding of the current study.
While the results from this study should encourage teachers to try this new
teaching strategy (i.e., BioStories) in their middle school science classrooms when
teaching SSI, similar outcomes from studies that expand the treatment to larger
student cohorts from varied classroom contexts, and with other SSI, would provide
even more compelling evidence for the widespread use of this approach. Up scaling
subsequent designs also could help to determine whether the topic (i.e., SSI) or the
writing approach contributes most to the observed improvement in scores. The
students in the current study accessed technical information from approved websites
and uploaded their stories to a designated website; however, it would be possible for
teachers without these online resources to implement the writing tasks in more
traditional hard copy formats.
From the outcomes of this study, and recent theoretical justification for
narratives in the science curriculum (cf. Avraamidou & Osborne, 2009), we are
optimistic that writing scientific narratives on suitable socioscientific issues can
contribute to the development of scientifically literate future citizens.
Acknowledgement
The research reported in this article was supported by two research grants. An ISR
Platform Grant from Queensland University of Technology funded the exploratory
phase of the study while the confirmatory phase was funded by an auDA Foundation
Grant.
References

WRITING ABOUT SOCIOSCIENTIFIC ISSUES

29

Avraamidou, L., & Osborne, J. (2009). The role of narrative in communicating
science. International Journal of Science Education, 31, 1683-1707.
Bandura, A. (1986). Social foundations of thought and action: A social cognitive
theory. Englewood Cliffs, NJ: Prentice Hall.
Bandura, A. (1997). Self-efficacy: The exercise of control. New York: Freeman.
Benjamini, Y., & Yekutieli, D. (2001). The control of the false discovery rate in
multiple testing under dependency. The Annals of Statistics, 29, 1160-1188.
Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.).
Mahwah, NJ: Lawrence Erlbaum Associates.
Creswell, J. W. (2005). Educational research: Planning, conducting, and evaluating
quantitative and qualitative research (2nd ed.). Upper Saddle River, NJ: Merrill
Prentice Hall.
Fensham, P. (2001). Science as story: Science education by story. Asia-Pacific Forum
on Science Learning and Teaching, 2, 1-5.
Fensham, P. J. (2009, July). Assessment of context-based science education. Paper
presented at the annual conference of the Australasian Science Education
Research Association, Geelong, Victoria.
Gigerenzer, G., Hoffrage, U., & Kleinbölting, H. (1991). Probabilistic mental models:
A Brunswikian theory of confidence. Psychological Review, 98, 506-528.
Goodrum, D., Hackling, M., & Rennie, L. (2001). The status and quality of teaching
and learning of science in Australian schools. Canberra: Department of
Education, Science and Training.
Hackling, M. W., & Prain, V. (2005). Primary connections. Stage 2 trial: Research
report. Canberra: Australian Government, Department of Education, Science
and Training.

WRITING ABOUT SOCIOSCIENTIFIC ISSUES

30

Hampton, N. Z., & Mason, E. (2003). Learning disabilities, gender, sources of selfefficacy, self-efficacy beliefs, and academic achievement in high school
students. Journal of School Psychology, 41, 101–112
Hand, B., & Prain, V. (1995). Teaching and learning in science: The constructivist
classroom. Sydney, Australia: Harcourt Brace.
Hand, B., & Prain, V. (2002). Teachers implementing writing-to-learn strategies in
junior secondary science: A case study. Science Education, 86, 737-755.
Hand, B., Prain, V., Lawrence, C., & Yore, L. (1999). A writing science framework
designed to enhance science literacy. International Journal of Science
Education, 21, 1021-1035.
Hand, B., Prain, V., & Yore, L. (2001). Sequential writing tasks’ influence on science
learning. In G. Rijlaarsdam, P. Tynjälä , L. Mason & K. Lonka (Eds.), Studies
in writing, Volume 7, Writing as a learning tool: Integrating theory and
practice (pp. 105-209). Netherlands: Kluwer Academic Publishers.
Hodson, D. (2009). Teaching and learning about science. Language, theories,
methods, history, traditions and values. Rotterdam, The Netherlands: Sense
Publishers.
Linder, C., Östman, L., &Wickman, P-O. (Eds.). (2007). Promoting scientific
literacy: Science education research in transition. Proceedings of the Linnaeus
Tercentenary Symposium, Uppsala University, Sweden.
Logan, M., & Skamp, K. (2008). Engaging students in science across the primary
secondary interface: Listening to the students’ voice. Research in Science
Education, 38, 501-527.
Mayring, P. (2007). Mixing qualitative and quantitative methods. In P. Mayring, G. L.
Huber, L. Gürtler, & M. Kiegelmann (Eds.), Mixed methodology in

WRITING ABOUT SOCIOSCIENTIFIC ISSUES

31

psychological research (pp. 27-36). Rotterdam, The Netherlands: Sense
Publishers.
Norris, S., & Phillips, L. (2003). How literacy in its fundamental sense is central to
scientific literacy. Science Education, 87, 224-240.
OECD. (2006). Assessing Scientific, Reading and Mathematical Literacy: A
framework for PISA 2006. Paris: OECD Publications.
Osborne, J., & Collins, S. (2001). Pupils’ views of the role and value of the science
curriculum. International Journal of Science Education, 23, 441-467.
Osborne, R., & Freyberg, P. (1987). Learning in science: The implications of
children’s science. Auckland, New Zealand: Heinemann.
Pajares, F. (1997). Current directions in self-efficacy research. In M. L. Maehr & P.
R. Pintrich (Eds.), Advances in motivation and achievement (Vol. 10, pp. 1–49).
Greenwich, CT: JAI.
Prain, V. (2006). Learning from writing in secondary science: Some theoretical and
practical implications. International Journal of Science Education, 28, 179-201.
Prain, V., & Hand, B. (1996). Writing to learn in the junior secondary science
classroom: Issues arising from a case study. International Journal of Science
Education, 18, 117-128.
Prain, V., & Hand, B. (1999). Student’s perceptions of writing-to-learn in secondary
school science. Science Education, 83, 151–162.
Prain, V., & Waldrip, B. (2009). Representation and learning in science in
Australasia. In S. M. Ritchie (Ed.). The world of science education: Handbook
of research in Australasia (pp. 63-78). Rotterdam, The Netherlands: Sense
Publishers.

WRITING ABOUT SOCIOSCIENTIFIC ISSUES

32

Ritchie, S. M., Rigano, D. L., & Duane, A. (2008). Writing an ecological mystery in
class: Merging genres and learning science. International Journal of Science
Education, 30, 143-166.
Roberts, D. A. (2007). Scientific literacy/science literacy. In S. K. Abell & N. G.
Lederman (Eds.), Handbook of Research on Science Education (pp. 729-780).
Mahwa, New Jersey: Lawrence Erlbaum Associates.
Sadler, T. D. (2004a). Informal reasoning regarding socioscientific issues: A critical
review of research. Journal of Research in Science Teaching, 41, 513-536.
Sadler, T. D. (2004b). Moral and ethical dimensions of socioscientific decisionmaking as integral components of scientific literacy. Science Educator, 13, 3948.
Sadler, T. D. (2009). Situated learning in science education: Socio-scientific issues as
contexts for practice. Studies in Science Education, 45, 1-42.
Sadler, T. D., & Zeidler, D. L. (2004). The morality of socioscientific issues:
Construal and resolution of genetic engineering dilemmas. Science Education,
88, 4-27.
Sadler, T. D., & Zeidler, D. L. (2005). The significance of content knowledge for
informal reasoning regarding socioscientific issues: Applying genetics
knowledge to genetic engineering issues. Science Education, 89, 71–93.
Schibeci, R. (2009). Inspiring students with the joy and wonder of science? Key
Australasian contributions to research on student attitudes to science. In S. M.
Ritchie (Ed.), The world of science education: Handbook of research in
Australasia (pp. 107-116). Rotterdam, The Netherlands: Sense Publishers.

WRITING ABOUT SOCIOSCIENTIFIC ISSUES

33

Stake, R. E. (2005). Qualitative case studies. In N. K. Denzin & Y. S. Lincoln (Eds.),
The sage handbook of qualitative research (3rd ed., pp. 443-466). London:
Sage.
Tytler, R. (2007). Re-imagining science education: Engaging students in science for
Australia’s future. Australian Council for Educational Research. Retrieved 20
July,

2007

from:

http://www.acer.edu.au/documents/AER51_ReimaginingSciEdu.pdf
Wellington, J., & Osborne, J. (2001). Language and literacy in science education.
Buckingham: Open University Press.
White, R., & Gunstone, R. (1992). Probing Understanding. London: The Falmer
Press.
Woolnough, B. (1994). Factors affecting students’ choice of science and engineering.
International Journal of Science Education, 16, 659-676.
Year 4 Students (2006). Ocean action: An adventure in Beachtown. Townsville:
James Cook University.
Yore, L. D., Bisanz, G. L., & Hand, B. M. (2003). Examining the literacy component
of science literacy: 25 years of language arts and science research. International
Journal of Science Education, 25, 689-7.
Zeidler, D. (2007). An inclusive view of scientific literacy: Core issues and future
directions. In C. Linder, L. Östman, & P. Wickman (Eds.), Promoting Scientific
Literacy: Science Education Research in Transaction. Proceedings of the
Linnaeus Tercentenary Symposium at Uppsala University, Uppsala, Sweden.
Zeidler, D. L., Sadler, T. D., Applebaum, S., & Callahan, B. E. (2009). Advancing
reflective judgment through socioscientific issues. Journal of Research in
Science Teaching, 46, 74-101.

WRITING ABOUT SOCIOSCIENTIFIC ISSUES

34

Zeidler, D. L., Sadler, T. D., Simmons, M. L., & Howes, E. V. (2005). Beyond STS:
A research-based framework for socioscientific issues education. Science
Education, 89, 357-377.

WRITING ABOUT SOCIOSCIENTIFIC ISSUES

35

Appendix A
Crikey! Part A—Extract
Since Steve Irwin’s fatal encounter with a stingray in 2006, each September 4
is usually a sad day for Jennifer. On this particular spring day strolling between
biology lectures at uni, Jennifer fondly remembered her first meeting with the
legendary environmentalist, affectionately known around the world as the Crocodile
Hunter ….
Suddenly there was a commotion at one of the checkpoints. A Customs
Officer was trying to persuade a reluctant passenger to part with some prohibited
plants he had brought with him from the US.
“You know,” Steve started as he watched the passenger try to argue his way
out of trouble. “Biosecurity and quarantine are so important to our country. We know
how devastating it has been for our vulnerable ecosystems when (XX; e.g.,) Citrus
Canker got into the country somehow; it ruined (YY=) Citrus Crops in Emerald,”
he explained.
“How on Earth could something like that have such a terrible impact?”
Jennifer asked.
“Well,” Steve continued energetically, “…………………….”

Your task: Write 150-250 words in order to complete the story. Your teacher will
allocate you one of the following scenarios, from which to insert the relevant XX and
YY species above. Be sure to research your biological incursion (XX species) by
exploring the associated websites and reading the scientific information, before
completing Part A of “Crikey!”
Your story must be informative, and include scientific information. In the
conversation that you complete between Steve and Jennifer, aim to address the
following information:
 What the biological incursion is.
 Its country of origin.
 How it entered Australia.
 The problems it caused or continues to cause for native and/or commercial
species or eco-systems (i.e. its impacts).
 The difficulties scientists and farmers face controlling the pest, or how the pest
was brought under control.
Remember: Using the XX species allocated to you, Steve is trying to help Jennifer
understand the importance of quarantine….
SCENARIO 2: XX= Citrus Canker, YY= Crops of citrus trees.
http://www2.dpi.qld.gov.au/citruscanker/
http://www2.dpi.qld.gov.au/citruscanker/18396.html
http://www2.dpi.qld.gov.au/citruscanker/18401.html
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Appendix B
Scientific Content Scoring Matrix: Part A

Country of origin
0
The story does not include the biological incursion’s country of origin.
1
The country of origin is incorrect.
2
The story includes the biological incursion’s correct country of origin.
How the biological incursion entered Australia
0
The story does not explain how the biological incursion entered Australia.
1
The story incorrectly explains how the biological incursion entered Australia.
2
The story correctly explains how the biological incursion entered Australia.
The problems the biological incursion has caused or continues to cause the environment, and the
local and wider community (environmental, social and economic impacts).
0
The story does not address any environmental, social or economic impacts of the biological
incursion.
1
The story incorrectly or incompletely addresses reasonable environmental, social and economic
impacts that pertain to the biological incursion.
2
The story correctly and completely addresses reasonable environmental, social and economic
impacts that pertain to the biological incursion.
The difficulties scientists and farmers face controlling the pest, or how the pest was brought under
control.
0
The story does not explain any difficulties faced by scientists and/or farmers in controlling the
biological incursion, or how the pest was brought under control.
1
The story incorrectly or incompletely explains the difficulties faced by scientists and/or farmers in
controlling the biological incursion, or how the pest was brought under control.
2
The story correctly and completely explains the difficulties faced by scientists and/or farmers in
controlling the biological incursion, or how the pest was brought under control.
Total score:

/8
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Table 1. Time*condition (N=55) for the BioQuiz scales.
Treatment
Comparison
M
M
BioQuiz (overall)
1.25
0.16
Interest
0.18
-0.05
Self-efficacy
0.33
0.12
Familiarity
0.74
0.09
* Significant at the .02 level (2-tailed).

t

df

p

d

3.406
2.425
1.351
2.894

53
53
53
53

.002*
.019*
.182
.006*

0.46
0.33
0.18
0.39

Table 2. Summary of descriptive statistics for the BioQuiz scales
Scale
Interest

Group

Treatment
Comparison
Self-efficacy Treatment
Comparison
Familiarity
Treatment
Comparison

Pretest
M
3.07
2.84
2.84
2.79
1.88
1.88

Posttest
SD
0.54
0.62
0.56
0.62
0.65
0.62

M
3.25
2.79
3.17
2.91
2.62
1.97

SD
0.49
0.68
0.58
0.51
0.82
0.69
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Table 3. A summary of students’ responses at interview, regarding aspects of the
project they did and did not enjoy.
Aspects of the project that students enjoyed
Learning something new about biosecurity and
biological incursions
The project was fun
Researching information
Writing stories
Engaging with information technologies
Working collaboratively with a partner
Being creative
Enhancing their awareness of an important issue
Reading and commenting on peers’ stories
Uploading their stories to the website
Being offered a choice of incursions to write about
Total
Aspects of the project that students did not enjoy
Researching information, particularly difficulty
locating desired information
Writing stories
Typing up stories
Total

Frequency
15
12
7
7
4
4
3
2
1
1
1
57
Frequency
10
4
1
15
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Figure 1: Entry page to BioSories’ webpage. Students access the instructions for
completing a BioStory by clicking on the Resource button.
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Figure 2. An example of a student's Part A BioStory, uploaded to the BioStories’
website.
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