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Abstract

Student engagement is an important predictor of choosing science-related careers and
establishing a scientifically literate society: and, worryingly, it is on the decline
internationally. Conceptions of science are strongly affected by school experience,
so one strategy is to bring successful science communication strategies to the
classroom. Through a project creating short science films on mobile devices, students’
engagement greatly increased through collaborative learning and the storytelling
process. Teachers were also able to achieve cross-curricular goals between science,
technology, and literacy. We argue that empowering adolescents as storytellers,
rather than storylisteners, is an effective method to increase engagement with
science.
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1     Introduction

International declines in student engagement with science are of significant concern as
there is a strong relationship between pursuit of science and science engagement at school
[Osborne, Simon and Collins, 2003; Potvin and Hasni, 2014]. Experiences in science classes
at school can have a significant impact on engagement with science [Venville et al., 2013;
Reinhold, Holzberger and Seidel, 2018]. Studies suggest that learners chose whether to
seek a career in science, or not, as adolescents (12 to 16 years old) [Cleaves, 2005; Tai et al.,
2006; Lindahl, 2007; Maltese and Tai, 2010] and those who report more positive experience
with school science are far more likely to continue to pursue science after this age
[Shirazi, 2017]. Strategies to maintain engagement across this transition between
primary and secondary schooling are needed as this is the critical age students
make choices, knowingly or subconsciously, of what they will pursue in their
future.


   Focusing on the development of engaging teaching practices and experiences in the
science classroom may be the best strategy to encourage students to stay in science [Maltese
and Tai, 2010] as motivation and interest in science are dependent, in part, on teacher practice
[Shirazi, 2017]. Science communication can offer successful engagement strategies to science
education to reignite interest [Baram-Tsabari and Osborne, 2015]. Previous research has called
this joining-of-forces a third space [Stocklmayer, Rennie and Gilbert, 2010] where formal and
informal science education systems work together in order to promote science engagement
and literacy [de Vries and van der Sanden, 2016]. Successful informal science communication
efforts for adolescents such as those at museums, outreach programmes, and extra-curricular
activities tend to remove students from the classroom. While these can offer immense
benefit, and spark an interest in science, they do not address the challenges faced by teachers
                                                                             
                                                                             
and students inside the classroom where negative views can continue to develop [Cleaves,
2005; Lyons, 2006]. Hence, it is potentially beneficial for science communicators to work
with educators to develop in-classroom strategies for improving engagement with science.


   Science communication currently exists within many formal education curriculums as
a Nature of Science (NoS) learning area. Students are expected to have knowledge of how
to conduct, scrutinise, research, and communicate science [Lederman, 2007; Ministry of
Education, 2007]. It has been found that an understanding of the nature of science
supports scientific learning, encourages appropriate use of scientific knowledge,
and enhances appreciation of science as a social human activity [Driver et al.,
1996]. While NoS is meant to provide such experiences and appreciations, this is a
notoriously difficult area for educators to teach because they often have not practised
as scientists themselves [Hipkins, 2012]. In order to help meet NoS curriculum
goals previous strategies have had students create their own representations
of science, allowing them to work with content as active producers of science
communication, rather than as passive consumers. For example, a successful
project having students make science comics [de Hosson et al., 2018] allowed
for students to explore the content and storytelling aspects of science together,
but mostly focus on students’ writing skills. Since 2015, social media platforms
YouTube, Shapchat, and Instagram have surpassed Facebook to become the most
popular with adolescents, and all centre on the production of photo and video
stories [Anderson and Jiang, 2018]. To encourage and support all students in their
learning, we must take advantage of the many forms of literacies that current
students communicate through [Ainsworth, Prain and Tytler, 2011; Thibaut and
Curwood, 2018], and occupy the space of digital, video, and audio texts with science
storytelling.


   Storytelling is an ancient and powerful practice [Smith et al., 2017] that has adapted its
form to the spaces humans have occupied over millennia. From campfires and caves to
printing presses and lecture theatres, stories now find themselves diversified throughout
the digital realm. Mobile devices allow learners to access and create stories constantly in
this digital space, and communicate through multiple literacies simultaneously
[MacCallum et al., 2017]. Mobile devices are ubiquitous with adolescents, with 91% of
participating students in the Programme for International Student Assessment (PISA) 2015
having access to a smartphone and 53% having access to a tablet device (the fastest
growing device, having risen 30% points between PISA 2012 and 2015) [OECD, 2017].
The advantages these devices can offer underpin the need to develop teaching
practices which effectively implement their use [Crompton et al., 2016]. Moving
towards the active production of films on mobile devices offers the opportunity to
utilise readily available technology, learn scientific content, and develop skills in
communication. [Rifkin et al., 2010]. Though evidence exists supporting the use of science
communication activities and mobile-filmmaking as ways to engage students, it
is mainly based in tertiary courses [Clarkson et al., 2018; Speed, Lucarelli and
Macaulay, 2018], where it is too late for students who opted-out from science years
earlier.



                                                                             
                                                                             
   

1.1     Research questions

With the need of strategies to engage school students with science during crucial
adolescent decision-making years, we investigate the opportunity to connect school
students to science through the process of mobile-filmmaking. In this exploratory project
where students acted as storytellers in the production of their own science film, we
asked:
    


	Does  storytelling  through  mobile-filmmaking  improve  student  engagement
    with science in the classroom?
    

	What   are   the   benefits   and   challenges   of   telling   science   stories   with
    mobile-filmmaking in the classroom for teachers and students?
    



In this report, we first establish the design, collection, and analysis of data related to student
engagement in conducting a mobile-filmmaking project in schools. Next, we explore and
discuss the themes that emerged from our analysis relating to student and teacher
experiences related to their engagement with the Science Video Project (SVP). Finally, we
suggest future directions for research into engaging adolescents as storytellers, as well as
implications for practitioners and researchers.



   

1.2     Defining engagement

Science engagement can be investigated in a wide spectrum of contexts from the
individual up to the community or cultural level [Sinatra, Heddy and Lombardi, 2015].
While using eye-tracking software to measure cognitive engagement of students during a
science lesson [Miller, 2015] and investigating post-normal science and its effects on global
and future issues [Funtowicz and Ravetz, 1993] may lie at opposite ends of this spectrum,
both are useful for investigating the ways we interact with science in our lives.
In this study we focus on the person-in-context area of the spectrum [Sinatra,
Heddy and Lombardi, 2015] as we measure student engagement in the context of a
particular science learning activity. This type of school engagement is a predictor of
positive outcomes for pursuing and excelling in science [Tytler and Osborne,
2012].


   While student engagement in science at school is largely agreed upon to be a
multidimensional construct, and even a metaconstruct, new dimensions are still being
developed [Fredricks, Blumenfeld and Paris, 2004]. There is evidence to support three
central dimensions for the way that students engage with their science classroom
experience (including engagement with their learning, class, teacher or classmates) which
we focused on in this study; behavioural (what students do), emotional (how
students feel), and cognitive (how students think) [Sinatra, Heddy and Lombardi,
                                                                             
                                                                             
2015]. Social [Finn and Zimmer, 2012] and agentic dimensions [Reeve and Tseng,
2011] have also been suggested, though these still require further validation and
definition.


   Defining our investigation of engagement with science in this manner has implications
for analysis and interpretation of results. Primarily, by focusing on engagement with a
particular learning activity in the classroom, student and teacher comments are taken to
correspond to the science class rather than to Science as a culture, practice, or
career. Additionally, focusing on in-class engagement of students in a particular
learning task does not take into consideration influences outside the classroom
such as familial, economic, or cultural factors that have previously been shown
to affect science interest and aspirations of adolescent students [Archer et al.,
2012].



   

2     Methods


   

2.1     Activity structure

The SVP was comprised of four 1-hour lessons during regular class time, including
activities in researching, storyboarding, filming, and editing to produce a <4-minute video.
Worksheets that accompanied these activities can be found as supplementary material.
After being given project materials and an introduction to the project, teachers were
encouraged to adapt the project to fit their curriculum needs and timetable. These teachers
were not technology specialists, and carried out the project using their own class time with
their regular class of students. Two teachers had their classes make videos on any science
topic (could be outside of curriculum learning), while the other two classes had topic
guidelines put in place to reflect their current curriculum learning areas. Class sizes
ranged from 25–30 students who worked together in teams of 3–4 to produce their science
video.



   

2.2     Participants

The participants were comprised of the teachers and students in four adolescent classes in
an urban centre in the New Zealand. Three teachers with at least five years teaching
experience participated in the study. Two classes were chosen at Year 8 (12–13yo) and two
                                                                             
                                                                             
at Year 10 (14–15yo). These year levels were of interest because they represent two
important transitions for students during middle-years schooling. At Year 8, students are
on the cusp of transitioning to high school where they will have a dedicated science class
and teacher for the first time. After Year 10, high school students transition to senior
schooling, when they can opt-out of science subjects if they wish. Classes were selected
purposively to capture the student and school diversity in New Zealand, such as
special character (single-sex or religious affiliation), school type (high school or
intermediate), and student diversity (ethnicity and gender) as shown in Table
1.
   


                                                                             
                                                                             
   




                                                                             
                                                                             
 Table 1: School Characteristics. Please note that all school names are pseudonyms.
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   2.3     Ethical approval

Written consent was provided by all teachers to be involved in the study. As the
student participants were minors, consent was provided by their guardians.
Those who participated in interviews were required to provide additional consent
for their responses to be audio recorded. For all participants, consent included
permission to video record and disseminate anonymised results. Before beginning
recruitment, this study was approved by the Human Ethics Committee of the authors’
university.



   

2.4     Materials

Classes were provided with a set of 16 iPads (iPad Air 2), capable of video and photo
capture and preloaded with the editing software iMovie. While utilisation of student or
school owned devices is an ultimate goal, we chose to standardise the devices used during
the project for three research-related reasons. First, standard devices and software allowed
for comparison of video production process between students and classes. Second,
supplying the iPads controlled for varying device access and type. Third, this allowed for
secure storage of potentially identifiable video, audio and images of students. All
participating schools had Bring Your Own Device policies. Students were allowed to use
their own additional devices for information researching purposes only. All filming and
editing was conducted on the iPads for the reasons stated above. Teachers were also
provided with a project guide and accompanying student activity packet that directed
students through the process of making a short film as found as supplementary
material.



   

2.5     Data collection

Measurement of the metaconstruct ‘engagement’ is particularly challenging. Sinatra,
Heddy and Lombardi [2015] suggest that for an investigation interested in exploring
student engagement in the context of a specific learning activity, appropriate methods
include experience sampling, observations of interactions, and triangulated self-report
measures. Experience sampling [Hektner, Schmidt and Csikszentmihalyi, 2007] was not a
                                                                             
                                                                             
viable option for this study as resources were not available to provide students with 1-to-1
research devices, activity length did not allow for adequate time for multiple
samplings, and drawing students’ attention away during such a short time span
could have artificially affected their overall engagement and success with the
task.


   We focused on observing classroom interactions and triangulating engagement
through self-report measures to improve validity [Bazeley, 2013]. We implemented a
multiple case study design [Cohen, Manion and Morrison, 2013] consisting of
semi-structured interviews [Bogdan and Biklen, 1997] with teachers, group interviews
with students, student questionnaires, and researcher observations.


   Conner et al. [2009] suggest that for short activities like the SVP, one-off self-reports
following the event are least burdensome to participants. For this reason, all students were
given the opportunity to provide feedback on the project in a post questionnaire. These
were collected using the Qualtrics app preloaded onto the iPads students used for the
project.


   Interviews were conducted within one week before and after the SVP. These were held
during typical break times so as to minimise disturbance to participants’ schedules.
Teachers selected 4–6 students for the group interviews, which they felt represented the
diversity of their classroom, but who would feel comfortable talking with each other and
the researcher. Eder and Fingerson [2001] suggest that the most important factor in
designing interviews with children is to create a natural context. As such, interviews were
held with classmates, in a typical break spot or classroom, and students were encouraged
to speak openly.


   Pre-interview questions aimed to describe typical student engagement in the class and
expectations of the project. The post-interview similarly aimed to have describe student’s
engagement as a result of the project as well as benefits and challenges the experienced.
All interview data were audio recorded, and subsequently transcribed by the primary
author using HyperTranscribe [Researchware Inc., 2013]. Initial transcription was followed
by two rounds of reviewing to ensure that the transcripts accurately reflected the recorded
sessions.



   

2.6     Data Analysis

A mix of deductive and inductive coding was applied to the data to address the main
research questions [Saldaña, 2015]. To address the first research question we employed a
pre-established list of operationalised engagement indicators to code comments from
interviews and questionnaires. Fredricks, Wang et al. [2016, pp. 9–10] developed
a list of behavioural, emotional, and cognitive indicators related to students’
engagement or disengagement in science class. This list operationalises what students
and teachers identify as signs of their engagement with science, opposed to a
researcher-devised definition of the construct. We searched student and teacher comments
for signs of the engagement indicators, which were used as codes for interview and
                                                                             
                                                                             
questionnaire responses. There were six categories, which were broken down into n
specific indicators; emotional engagement (n=15), behavioural engagement (n=19),
cognitive engagement (n=15), emotional disengagement (n=15), behavioural
disengagement (n=19), and cognitive disengagement (n=6). For a complete list
of indicators see Table 1 (pp. 9–10) in Fredricks, Wang et al. [2016]. Researcher
observations were used as a secondary source to provide context to participant
responses. To ensure reliability of the coding procedure, one teacher and one student
group interview were initially coded, and then recoded two weeks later until the
researcher was able to apply the indicator codes consistently as in Mackey and Gass
[2005].


   To identify the benefits and challenges of the project for participants, inductive coding
of transcripts was implemented [Saldaña, 2015]. This proceeded in three rounds of
generating and rechecking codes so that they were comparable across cases. The initial
round proceeded with in vivo coding [Miles and Huberman, 1994], creating codes based
on the words of participants. Initially there were 23 codes describing benefits, and 21 codes
related to challenges. Over a further two cycles, codes were compared and condensed
into 20 categories, representing three major themes related to storytelling and
mobile-filmmaking.



   

3     Results

Here we present the results of the SVP and the themes related to our two research
questions. The science mobile-filmmaking project was found to positively affect student
engagement with science and develop skills across the curriculum. These claims are
supported by six themes which emerged from our analysis which can be summarised
as:
    


	Student disengagement is mainly due to transmissive teaching styles.
    

	Mobile-filmmaking  engages  students  through  the  exciting  and  collaborative
    process of storytelling.
    

	Students learn science content through the repetitive nature of the storytelling
    process while making their own short films.
    

	Mobile-filmmaking allows development of soft skills in the science classroom.
    

	Cross-curricular   goals   can   be   achieved   through   mobile-filmmaking   by
    integrating  —  at  a  minimum  —  science,  literacy,  and  digital  technology
    learning.


	Fast-paced storytelling projects may encourage engagement, but adjustments
    may allow for further learning goals to be accomplished.
    



In this section, we present evidence to support these themes then examine them in relation to
the wider literature leading into a discussion of future opportunities for practitioners and
researchers to investigate mobile-filmmaking.



   

3.1     Engagement

In Figures 1 and 2 we present a visual summary of the percentage of engagement
indicators during discussions with students and teachers. Figures 1 and 2 show the
proportion of interview comments related to behavioural, emotional, and cognitive
engagement or disengagement. It is immediately evident that there is a large shift in
student and teacher comments between discussing their typical science class and their
experience after the SVP. In the following two sections, we explore the sources of these
shifts.
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Figure 1:  Typical  Science  Class  Engagement.  Here  we  represent  the  engagement
indicators that were mentioned during discussions with student and teachers about
their science class. Overall there were n=110 comments related to engagement in
typical science class.

                                                                             
                                                                             
   





   




                                                                             
                                                                             

                                                                             
                                                                             
                                                                             
                                                                         

[image: PIC]

 

Figure 2: SVP Engagement. Here we represent the engagement indicators that were
mentioned during discussions with student and teachers about their science class.
Overall there were n=177 comments related to engagement with the SVP.

                                                                             
                                                                             
   





Theme I: typical science classes struggle to engage.
   Before beginning the project, interview comments related to engagement (n=110)
showed that across four classes the average level of disengagement was 52% (Figure 1).
The two classes at St. Duke’s showed slightly higher than average disengagement (64%
and 75%) and the classes at Dragon Valley and Moana College showed slightly less than
average disengagement (33% and 46% respectively). This substantial difference is due
to a higher prevalence of transmissive teaching styles in the two classes at St.
Duke’s.


   The majority of disengagement indicators in discussions before the project were related
to expressions of boredom with transmissive lessons, where Science instruction came
mainly in the form of listening to the teacher and writing notes. The prevalence of these
comments would almost suggest that writing notes is a ‘trigger’ [Renninger and
Bachrach, 2015] for some students’ disengagement, as one student commented:
 



     Student 2-2a: Just writing for the whole class, that’s basically what we do every
     time except for a couple lucky times where we actually get to do something fun.





   This student’s disdain for science is not based on the content, but in the way they are being
taught. Students who experience transmissive teaching styles are likely to experience poor
content learning, views of science as a static collection of knowledge, and little opportunity
for discussion and personalisation of learning [Lyons, 2006]. Students suggested that they
were engaged in ‘something fun’ when doing experiments or conducting Science Fair projects.
However, disappointment was also expressed with the low frequency with which these enjoyable
hands-on activities were conducted. Teachers seemed to be aware of this trend, confirming that:  



     Teacher 2: They’re the kind of class that prefers to be more active, they’ll tell you
     anything, but they don’t like to write stuff down.





   Despite this teacher’s awareness of students’ preference for lively teaching activities,
the status quo remains. This view that science classes are boring is an unfortunate
international phenomenon [Lyons, 2006], as well as a leading cause for students to
opt-out of science courses [Cleaves, 2005]. Here we see that before beginning the
project, students were lukewarm in both year levels about their engagement with
science. The prevalence of transmissive styles of teaching raises significant concern
                                                                             
                                                                             
for their engagement and interest in science at a critical time in their academic
development.


 Theme II: mobile-filmmaking improves engagement.
   After conducting the project in class, interview comments related to engagement
(n=177) showed a large increase in engagement indicators (Figure 2) related to
mobile-filmmaking. In the St. Duke’s (10) class, however, comments about disengagement
(21%) were higher than any other class. This was mainly due to higher levels of comments
regarding behavioural disengagement, mainly related to students identifying their peers
as being off-task or goofing around. We further investigated whether this was due to some
aspect of the project. This sort of behavioural disengagement was described as
being typical for this class and would have occurred with any other activity.
 



     Teacher 2: I don’t know if it would have been any better with any other type
     of group or resource… I think probably they got more out of it than they would
     have out of a paper, so on balance, I think the outcome was probably better.





   Despite these comments, an overall increase in engagement levels was found
during the project. Students commenting that they were very pleased to be doing
something they felt personally involved with replaced disengaging comments
about transmissive teaching styles that had dominated discussions before the
project. In producing their own science stories, students had the opportunity to
contribute their own thoughts and understandings of content to a wider discussion.
When comparing the SVP to other research projects, one student commented:
 



     Student  2-3:  …it  wasn’t  just  like  a  normal  research  project  where  you  get
     something, you put it on a Google Doc or Slide. You got to do your own thing
     and customise it to you, whereas with writing it’s just your skill.





   The storytelling process while producing films required students to gather, interpret,
and reproduce information — at every stage infusing their film with touches of their own
personalities, words and depictions, or ‘customising it’ to themselves. The process of
filming, and the film itself, became a discussion between students and others.
A lack of discussion and creativity in science class activities are two reasons
for student disengagement [Osborne and Collins, 2001; Lyons, 2006]. It is our
                                                                             
                                                                             
suggestion that this opportunity enhances the newly suggested agentic dimension of
student engagement where students participate in instruction. Students who are
experiencing agency in their learning purposefully contribute input and suggestions
into the learning process [Reeve, 2012; Sinatra, Heddy and Lombardi, 2015]. By
having control over the storytelling process, students could contribute their ideas,
creativity, and learning actively in a way that was not possible with passive note
taking.


   This overall increase in engagement indicators was largely due to an increase in the dimension
of students’ emotional engagement (Figure 2). Almost all participants commented that the project
was fun, enjoyable, and exciting, similar to the way they felt about doing experiments and other
hands-on activities. Enjoyment acts as a stimulus for interest in science, and can also be associated
with effort [Pekrun, 2006] and problem solving [Csikszentmihalyi and Csikszentmihalyi,
1975]. Finally, there was a trend for students to identify that they liked the project because
they got to work with others throughout the project. As one student and teacher described:  



     Student 5-2b: I guess when you’re just writing it down you just write it down.
     But when you do it as a video, you’re kind of teaching people…and when you
     teach them you have to understand it better yourself.
     

Teacher 3: And we ended up sharing the work at assembly, and they were really
     proud to share their [videos].





   Students taught themselves and peers through storytelling, and felt pride in sharing
their stories with others which enhanced engagement. This social trend may
well be related to a social dimension of student engagement [Finn and Zimmer,
2012]. While producing their film, students were in a social-bubble, continuously
assessing whether their descriptions and depictions would be understood by their
audience.


   Looking at these results as a whole, we can see that increased engagement was a result
of students actively contributing and experiencing more agency in the filmmaking process
than they did with typical lessons. The significant increases in emotional engagement in
particular were a result of students’ having the opportunity to work on a collaborative
project that was exciting and enjoyable. Both of these positive impacts on student
engagement are a result of the active process of creating stories with and for
others.



   

3.2     Benefits and challenges

Additional benefits and challenges associated with the project emerged that were not
represented by the indicators used to classify engagement. We discuss the three most cited
                                                                             
                                                                             
benefits relating to storytelling, project management, and cross-curricular goals as well as
the challenge of time that many participants experienced.


 Theme III: learning through storytelling.
   Closely tied to the increases in emotional engagement were two important qualities of
the storytelling experience; filmmaking and creative expression. Students described that
part of what made the project more fun and exciting was getting to develop their filming
and editing skills and getting to express their learning, creativity, and humour. Through
this storytelling experience, students felt that they could enjoy the content they were
learning throughout the process of researching and producing their videos. We argue that
it was the process of filmmaking that allowed students to revise and learn material in
a new way that aided their understanding and enjoyment of learning. When
asked how the project affected their learning, one intermediate student described:
 



     Student 6-3: …when you’re doing your subject on the video, you get to go over
     it lots of times which helps me remember it. When you’re writing it down you
     may read it once or twice and then that’s it.





   Having the chance to work through content many times throughout the filmmaking
process allowed students to build their understanding of their scientific topics as
they built their stories. This was a benefit that was also recognised by teachers:
 



     Teacher 2: Sometimes…when we ask them to do a project, they copy and paste
     it. And so, I think [the SVP] forces them to actually synthesise the information
     and put it in their own words simply.





   While filmmaking, students enthusiastically conducted multiple rounds of
planning, rehearsing, and presenting material to ‘put it in their own words’. It
has been suggested this would be similar to the benefits of repeated readings of
written text, which encourage fluency with the material [Young and Rasinski,
2013]. Repetition and multiple opportunities to digest information relates to
the dynamic process of storytelling, which is a better reflection of the scientific
method than the “static, linear, non-participatory’ view that transmissive styles
of teaching and textbooks would suggest [Martin and Miller, 1988, p. 60]. In
addition to the benefits of developing skills in filmmaking and creativity, students
are also engaged in a more authentic form of learning science content through
storytelling.
                                                                             
                                                                             


 Theme IV: developing soft skills and self-efficacy.
   Teachers expressed different initial concerns that seem to be based on the difference in
how secondary and primary teachers are typically trained. The two high-school teachers
(Science content-area) were mainly concerned with not having the technology or
storytelling skills to implement the project. The intermediate teacher from Dragon Valley
(generalist teacher) making videos were somewhat common, and that they were more
concerned with not having enough science training. As the intermediate teacher
summarised:  



     Teacher 3: We probably don’t have the science knowledge that we need, but
     then we have the literacy stuff. And science classes frequently, in my experience
     of them, high school styles didn’t have much fun in terms of literacy stuff…all
     the note taking and gathering through a textbook and that kind of stuff.





   Reflecting on the project, however, teachers found that they did not encounter
significant technology, storytelling, or science concept issues. Where issues did arise in
these areas, all three teachers welcomed the opportunity to demonstrate problem solving
skills with their students. When describing how they did assist students, teachers
commented:  



     Teacher 1: I thought I was going to get a lot of science questions, but it was more
     about project management side of things…So it wasn’t really scientific help, it
     was more…trying to get it done help.
     

Teacher 2: Yeah, I don’t think it was a technology issue. It was probably not even
     with projects…it’s with managing themselves.
     

Teacher 3: I think it’s a better approach to teach project management.





   These teachers seem to have spent most of their time during SVP lessons assisting
students with general soft-skill challenges [Heckman and Kautz, 2012] managing team
member interactions, time, and resources. This unexpected benefit of the SVP highlights
the opportunity for using mobile-filmmaking as a tool to develop student’ self-efficacy
skills — defined by Bandura, Freeman and Lightsey [1999] as the “beliefs in one’s
capabilities to organise and execute the courses of action required to manage
prospective situations”[p. 3]. Through modelling and practising these skills, students
stand to increase their self-efficacy and confidence with the project. Increased
confidence then furthers their likelihood to engage and enjoy the activities, creating a
self-fulfilling cycle [Pajares, 1996]. In this way, a positive experience with science
                                                                             
                                                                             
mobile-filmmaking as we have found in this study allows development of students’
soft-skills and self-efficacy, and can in turn further inspire their interests in science and its
communication.


 Theme V: fulfilling cross-curricular goals.
   Teachers also found the project beneficially integrated aspects of literacy and
communication into Science lessons. The New Zealand Curriculum [Ministry of
Education, 2007] was designed to encourage cross-curricular lessons, though
many teachers find these difficult to implement with current school structures. In
addition to content strands, the Science Learning Area also has a Nature of Science
strand which is meant to be integrated with the other content areas [Ministry of
Education, 2007] and highlights the importance of the way science is carried out and
communicated.


   For the intermediate teacher (11–13 years old) who felt more confident teaching
literacy skills rather than science content, the project gave a new way to comfortably
expand the science areas of their lessons:  



     Teacher 3: You do such integrated curriculums… Normally when I’m getting the
     kids to make a video, I’m thinking Literacy, and not thinking Science, so that
     [is] a good challenge, to go in where this is thinking about Science.





   Whereas for the high school teacher (12–16 years old) who mostly focused on teaching
science content in their classes, the project allowed for aspects of the way science is
communicated to be enhanced in their lessons:  



     Teacher 2: [The SVP] encourages assessment in an oral form, because in science
     we need to be able to communicate orally as well.





   Additionally, the SVP presents an ideal method to incorporate skill-building activities
in digital communication as well. In New Zealand, a newly released Digital Technologies
curriculum will be required to be taught in schools by 2020 [Ministry of Education, 2017].
In addition to Science and Literacy, the mobile-filmmaking project provides an
opportunity to accomplish further cross-curricular goals in designing and understanding
digital media outcomes.
                                                                             
                                                                             


 Theme VI: finding the right amount of time.
   In discussions and observations, the most often mentioned challenge was not having
enough time to finish the videos. The SVP was planned as four 1-hour lessons so teacher
could easily integrate the project into their existing timetables. This was less time
compared to other student video-making projects, which could last for weeks [Young and
Rasinski, 2013] or even months [Hubbard, 2012].


   Two trends emerged in the ways students struggled with timing in the project. First,
some struggled to ‘get going’ with planning (so ran out of time for filming/editing).
Second, other groups spent too much time filming and ran out of time for editing. It
is worth noting, however, that of the twenty-nine videos that were collected
during the project, only six remained incomplete (videos recorded, but not edited
together). When asked about the pace of the project, one student commented:
 



     Student 6: I did feel a bit more engaged because we don’t have a big time-frame
     that we can do it in. We had a short, sweet, time and so you have to kind of
     focus.





   While students may have wanted more time, the fast-paced production encouraged
efficient working. Teachers also discussed timing challenges, with Teacher 3 describing it
as a ‘tight rope’ because giving more time for the project could make it ‘lose its impetus’.
One teacher was given the opportunity to conduct the project twice with different classes
and described that:  



     Teacher 2: It went okay the first time but, it was easier the second time. And I
     don’t think it was the students necessarily, probably was just experience with
     the project…And when you’ve done it once you sort of know the timeline where
     you need to push them a wee bit.





   This teacher’s comments indicate that if adopted regularly by teachers, repetition of
the project would allow for the teacher and students to become more comfortable and
confident in completing videos as part of a regularly allotted class activity. Teachers also
showed excitement for the possibilities of extending and adapting the project to fit their
classroom goals further. The project could be expanded to include a scientific
investigation or experiment, lessons added to coach students in group work, explicit
literacy/communication instruction, links to other classes such as Digital Technologies or
Literacy, use as an exam revision tool, or conducted as a form of assessment. As the project
expands to include these interesting opportunities, however, it could lose its
simplicity of implementation, and thus be less likely to be realistically utilised by
educators.
                                                                             
                                                                             



   

4     Implications


   

4.1     Future research

The exploratory nature of this research project put limits on the investigation. A small
number of case sites and variables were able to be investigated mostly due to time,
resources, and teacher curricular requirements. Omitted from our study was the effect of
mobile-filmmaking on content learning because this would have required a standardised
video topic across classrooms, which would have been nearly impossible considering
differences in curricula between year levels and topics taught at a given time between
classrooms. Now that we have found strong signs of improved engagement
through the process of telling science stories through mobile-filmmaking, a future
replication of this study incorporating effects on learning is strongly encouraged as
learning improvements would be key to the activity being conducted regularly in
classrooms.


   Investigating variables such as ability for assessment and likelihood of activity adoption by
teachers would further reveal the sustainability of such projects in the typical classroom. These
would benefit from a long-term study, allowing students and teachers to experience the project
multiple times as a regular part of their classroom activities. With this study as an exploratory
grounding, comparing the experience of science mobile-filmmaking with the production other
formats of science storytelling not requiring expensive technology (e.g. live shows, games,
writing, or comics) would further reveal the potential to engage adolescents as storytellers.



   

4.2     Implications for research and practice

The science mobile-filmmaking project was designed as a solution in the ‘third space’
between science education and communication for declining student engagement. As
such, there are unique implications for both formal educators and science communicators,
and the researchers in both fields.


 Science education.
   


	Science  mobile-filmmaking  increases  students’  engagement  in  science  class,
   especially for students turned-off to science due to frequent reading and writing
   activities.
   

	Students develop science, literacy, and technology-related skills as well as those
   in problem solving, group work, and project management which could achieve
   current assessment standards.
   

	Producing a < 4-minute video on a mobile device is possible, but challenging, for
   students in four one-hour lessons. Added lessons or time should remain germane
   to educator’s learning goals and not just give ‘more time’ for its own sake.
   

	Successful  with  students  12–15  years  of  age,  in  high  schools  and  intermediate
   schools,  with  a  wide  range  of  science  topics,  and  taught  by  generalist  and
   science-specialist teachers.
   



 Science communication.
   


	
Empowering adolescents as producers rather than consumers of science stories
   via mobile filmmaking is a powerful way to engage them with science.
   

	Use of Fredricks, Wang et al. [2016] indicators successfully captured participants’
   engagement with science. Further development of indicators and validation of
   their accurate measure of engagement with science could be fortuitous research
   pathways.
   

	Exploring   joint   solutions   between   science   communication   and   education
   researchers   has   produced   a   successful   project,   and   like   partnerships   are
   encouraged to address issues facing both fields.
   




   

5     Conclusion

The need for strategies to spark engagement in science for students at school is
necessary to develop informed and engaged future citizens. Engagement is a key
                                                                             
                                                                             
focus of science communication research and transferring methods to science
education can be of benefit to both disciplines. In this study, we set out to explore the
engagement value of school students communicating science stories through
mobile-filmmaking. In four 1-hour sessions during typical class time, students
produced their own science films on a mobile device with the support of their regular
teacher.


   The experience of combining storytelling with science through mobile-filmmaking
found students more engaged than in their typical science class. Where students were
feeling disconnected and bored, mobile-filmmaking gave students the opportunity to
bring their creativity, thoughts, and skills to the storytelling process and to enjoy learning
science content with their peers. Science does not exist in vacuum as a static practice or
body of knowledge, though it is often taught in precisely this manner in schools. Both
science-specialist and generalist teachers found that science mobile-filmmaking gave the
opportunity to enrich regular science lessons with literacy, digital technologies, and
personal development skill building opportunities. Engaging students as storytellers
through mobile-filmmaking has been found here to be a powerful engagement
method, and warrants further investigation, especially into its effects on content
learning.
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