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Abstract

In recent years, online learning has become ubiquitous in tertiary and higher education
institutions; yet many teachers are not sure how to design more blended approaches to
enhance the learning process. This qualitative interdisciplinary research took place in two
iterations of a first-semester undergraduate course in the Bachelor of Teaching (ECE) at a
tertiary institution in Aotearoa New Zealand. Based on the experience of two teachers and
their students, this paper explores online opportunities for a design to support students with
developing digital literacies and, in particular, digital information literacy (DIL), for their
ePortfolio assessment. The paper outlines the development process to highlight the steps
required to meaningfully integrate technology features at course and curriculum levels.

Research instruments included questionnaires and focus groups with students, and
interviews, conversations, and reflections with staff. The paper shows that the development
process—based on preferred teaching strategies—resulted in an innovative plan to increase
practice, reflection, and feedback opportunities, using online tools in the institution’s
learning management system. The article identifies opportunities and challenges that will
apply in other tertiary and higher education learning situations, including similar national
and international contexts where educators can draw on the findings to apply in their own
settings.

Keywords: digital literacies; digital information literacy; DIL; blended learning design;
online teaching and learning; ePortfolio; online presence

Introduction

This paper reports on one aspect of qualitative research that took place in two iterations of a first-
semester undergraduate course in the Bachelor of Teaching (Early Childhood Education;
hereafter ECE). It examines how the qualities of online learning could be harnessed for a design
that encourages digital information literacy (DIL) development. The research question of the
study that is relevant for this article is: How can teachers approach blended learning design for
undergraduate students to acquire DIL?

Learning support staff had identified that students often presented with limited DIL at the
institution’s learning centre when preparing their assessments. Many students seemed to struggle
to use information appropriately to create entries for their ePortfolio. To better understand the
issue and potential strategies, the researcher consulted and collaborated with library staff, Maori
academics, and ECE colleagues. Patterns from previous and current student cohorts related to the
ePortfolio assessment included issues such as inadequate information, a lack of evaluation skills
and little understanding of the steps involved in information use. Despite the importance of DIL
for tertiary students and the increase of blended approaches, there is limited research on how
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teachers can design blended learning that integrates educational technology to bridge the gap
between student skills and learning demands. The study was designed to address these gaps.

In Aotearoa New Zealand, educators who are engaged in curriculum and learning design need to
incorporate indigenous ways of knowing and consider appropriate support for indigenous
learners due to their commitment to Te Tiriti o Waitangi/The Treaty of Waitangi (Barnes, 2013).
The Maori dimension of the ECE programme is based on values embodied in Te Tiriti o
Waitangi and Te Whariki (the Aotearoa early childhood curriculum) (Ministry of Education,
2017). The programme prioritises whanaungatanga (here understood as developing and
maintaining relationships), a concept of the indigenous people of Aotearoa New Zealand, as part
of its philosophy. Because relationships are regarded as fundamental to authentic learning and
crucial success factors for Maori and non-Maori (Macfarlane & Derby, 2022), educators working
at tertiary institutions need to create learning opportunities in which reciprocal and meaningful
relationships can be fostered (Ratima et al., 2022).

Teacher A and Teacher B had both worked closely with the department’s kaihautti (leader) to
integrate te reo (Maori language) and Maori cultural practices in their classes; for example, they
started sessions with a karakia (prayer) or waiata (traditional Maori song). Both teachers felt
confident in using these face to face and wanted to explore how to incorporate culturally
responsive practices to the online space, with a particular focus on fostering relationships. More
work is required to integrate culturally inclusive practices in higher education and to promote
Maori student equity (Ratima et al., 2022; Rood & Barbour, 2024). Finding ways to successfully
navigate these subtleties in the design of learning environments is crucial for educators in
Aotearoa New Zealand and is therefore part of the design consideration. Our project was
designed to support the partnership and such practices at the institution where this research took
place. This context is critical for understanding the pedagogical nuances of the present study.

Theoretical framing: Situating design and DIL in higher education

Design for learning

Teachers are at times unsure of how to support learning in online and blended environments in
ways that reflect the course outcomes and that allow the type of learning required for students’
study success. This is mirrored in the programme and course design issues reported by Ako
Aotearoa and Synapsys (2018). These issues include choosing the appropriate technology or
creating effective learning opportunities to achieve a particular outcome. To successfully harness
the affordances or technical qualities of online learning, a course needs to be carefully developed
and well structured (MacNeill & Beetham, 2022).

Online tools can enhance the learning process by providing a multi-modal approach to education.
Furthermore, online tools can support flexible learning through technical qualities such as
automated responses for formative feedback; for example, to enhance certain practices (Rapanta
et al., 2020). Online learning with contextualised resources can offer interesting support for
students’ learning. By offering individualised learning opportunities, online environments can
enhance outcomes for students with diverse backgrounds and learning preferences. This process
includes identifying the course demands and students’ existing skills, and then determining
which differences are important to the relevant learning and how to deal effectively with learner
variances (Beetham, 2019), such as by offering contextualised online resources to address such
gaps. For example, students could be facing uncertainty in evaluating discipline-specific
information—this has prompted educators to create an online resource, complete with automated
feedback, to help them practice these skills.
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However, a critical requirement is that teachers move beyond the technical aspects of how a tool
functions to the “why”; that is, the rationale to use the tool to achieve a certain pedagogical
strategy (Rapanta et al., 2020). Any design should focus on what students are doing to learn
(Biggs & Tang, 2011) and therefore contain elements that acknowledge learning as an activity,
learning as the construction of knowledge and meaning, and learning as a social practice (Mayes,
2019). For example, ECE learning tasks that step through a series of decisions give students
opportunities to practice scenario-type activities. Theories about how people learn can therefore
help address gaps between student abilities and course demands, supporting design for learning
both face-to-face and online (Goodyear, 2015). For any learning design, teachers should consider
the students, their resources and preferences, the type of learning required, and the learning
outcomes (Bates, 2019; Goodyear, 2015; Rapanta et al., 2020; Shearer, 2021). It is equally
important to consider strategies that foster the relationships among students, teachers, and
content.

Relationships can be developed and maintained in various ways. One option—collaborative
learning in a learning community—uses the notion of social constructivism whereby students
engage in shared inquiry. An intentionally designed learning situation that offers opportunities
for interactions can also help students to develop a sense of connection (Rapanta et al., 2020).
Other ideas for supporting relationships online are based on the concept of online presence.
Social presence might be produced by students collaboratively engaging in a project, but can also
be achieved by other means, as Garner and Rouse (2016) found: “Teachers need to present a
human face . . . using professional narrative, video, sharing of personal experiences and emotions
to foster reciprocal relationships, which in turn will inspire deeper student engagement and
improved learning outcomes” (p. 34).Timely feedback, face-to-face work, and combined face-to-
face and online learning interactions in emails and discussion sites can help students to feel
connected (Kahu, n.d.).

Digital information literacy

Since Gilster (1997) originally defined “digital literacy”, the scope and use of the term has
expanded considerably (Smith et al., 2020). Even Gilster extended the concept of literacy in
digital contexts beyond mere technological skills. The broader literacy emphasises “mastering
ideas, not keystrokes” (1997, p. 15). Since Gilster’s work, more nuanced understanding of digital
literacies has emerged. These related literacies comprise abilities for effectively finding,
evaluating, and using information referred to as “information literacies” (American Library
Association, 2012).

Digital information literacy plays an integral part in developing study-specific knowledge and
practices (Maybee et al., 2018) and is viewed as fundamental for learning (Lekse et al., 2017).
Part of the rationale for focusing on students’ digital information literacy in this study is its
connection to what Secker and Coonan (2013) describe as “high-level intellectual operations
such as critical thinking, problem solving, question framing and independent learning” (p. xxi).
Given the rise of artificial intelligence and the need to identify and evaluate fake information,
these skills continue to be essential.

Employing adequate strategies for researching and using online information for learning is a
standard demand in study and work tasks. Critically evaluating and synthesising ideas are
essential skills for students’ success in both online and face-to-face learning. Digital information
literacy is therefore regarded as a prerequisite for operating successfully in online environments
(Bates, 2019). Learners are required, for example, to interpret and judge sources to produce new
information for assignments. This ties in with the first-year DIL practices described by Gosling
and Nix (2011):
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Students need to:

* be aware of key information resources

* identify a need for information

* plan and search for information from appropriate sources
* critically evaluate and organise information.

Students might need support with DIL for various reasons. They might be unacquainted with
online formal academic studies (Khoo et al., 2012), or experience changed expectations and
requirements in higher education, including digitally (Kirschner & De Bruyckere, 2017). One
indicative example in the context of ECE, as reported by the ECE teachers, is that students
underestimated the literacy demands of the degree and the practical work in placements.
Assumptions about students’ prior knowledge should be considered carefully.

Research methodology

This project employs an educational design research (EDR) approach. The structured approach
of EDR helps to generate research-based approaches for complex real-life learning issues in
multiple iterations of systematic analysis, design, development, evaluation, and reflection.
Insights from each phase are valuable and contribute to the overall goals of the study (McKenney
& Reeves, 2019). It helps to generate research-based solutions for real-life, complex learning
issues (Plomp, 2013). The research was conducted through a three-phase model (Fig. 1),
informed by Plomp (2013), and McKenney and Reeves (2019). Issues and challenges were
identified in the first (initial) phase. The design of the online resources was developed in the
second (design) phase and then implemented and amended based on feedback. The third (final)
phase focused on further amendments, evaluation, and contribution to design guidelines.

The researcher identifies as Pakeha, and can be described as being an ally and supporter of
change for Maori. Central to the research was the application of Cram’s (2001) and Smith’s
(2012) kaupapa Maori researcher guidelines to achieve a culturally appropriate and safe research
context for Maori and non-Maori alike. Examples of practices included treating participants with
respect (for their dignity when building and maintaining relationships with staff), listening, and
sharing knowledge as well as being cautious and reflective. The study received ethical approval
from the Human Participants Ethics Committee of the university hosting this research. The
students could “opt in” to contact the researcher. This approach comprised a non-probability
sampling method; that is, convenience sampling was used due to the exploratory nature of the
research. Non-participating students were not affected, because all students had access to
additional resources and could benefit from them. Thirteen students and two teachers participated
in the study. Students shared their thoughts through initial and final questionnaires and focus
groups, while teachers did so through an initial questionnaire, reflective prompts, emails, and
interviews. Interviews and focus groups were digitally recorded and transcribed.

An extensive literature review was undertaken in the first phase of the study. Multiple data
sources (questionnaires, focus groups, interviews with library staff and educators, library and
course websites, assessments, and other course documents) were used to gather information
about educators’ and students’ understanding, aims, issues, and challenges. We identified the
existing course design and resources. Based on those findings, the first two resources were
conceptualised and developed as prototypes. A second design iteration then took place (second
phase), with formative feedback. In the third phase, the design was fine-tuned and evaluated. In
all phases, the feedback from Maori staff and colleagues was essential for development and
refinement. Consulting, drafting, responding to feedback, and ongoing collaboration were
substantial components of the study. The draft analysis was shared with colleagues for their
feedback before the next steps were finalised.
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develop two further

Third phase
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of resources based
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feedback
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Contribute to
design guidelines

resources

Figure 1 Three research phases

Thematic analysis

An inductive approach, which was informed by related studies in the literature, was used to
examine the experiences of the research participants (Bryman, 2016). The transcripts of the
interviews and focus groups, emails, and notes from conversations were analysed in a manual
open-coding approach (Saldafa, 2013) to identify key themes and patterns in participants’
responses. These were then arranged in a thematic map. There was an overlap between the stage
of coding and identifying preliminary themes. Participants’ voices provided evidence for the
development of themes and were indicators of the overall results, which then informed the design
of the first iteration.

Development process

Ongoing discussions with the teachers were central to the approach in each of the three phases.
The conversations covered pedagogical practices for the entire course, but the research focused
on designing for learning that would foster DIL to support students’ learning with the ePortfolio
assessment. The teachers preferred to use the institution’s LMS for learning resources and
activities, and avoided additional platforms. Students shared information through two student-led
groups, but social media was not used for formal activities.

We initially discussed strategies for online collaboration with first-year students using forums to
support relationships and develop DIL practices, but this was not pursued due to previous low
engagement and concerns about plagiarism. Another option could have been for students to
collaboratively create a document as an online activity (e.g., summaries of their experience or
advice for new students regarding the ePortfolio.) But teachers felt students were not ready to
contribute in similar ways in this particular course, and the number of campus sessions was
limited. Several factors may have played a part in the teachers’ decision, including their previous
experience, although design may have been an issue in earlier attempts.

Taking into consideration existing resources, the design intentions were set to create resources to
provide practice, reflection, and feedback opportunities through online mechanisms. Some
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students struggle to manage the growing flexibility and independence of studying online, so it
was important that these resources helped to scaffold learning. By using screenshots, step-by-step
instructions, and structured reflective elements to support self-assessment, the project offered
comprehensive support online and face to face in this first-year course.

In the first phase, we connected DIL development to assessment (Gosling & Nix, 2011) by
identifying areas where students struggled with the ePortfolio. Findings from the students’
questionnaires and focus groups indicated their difficulties with evaluating, analysing, and
synthesising to create new information. Student feedback was used to create and subsequently
fine-tune the resources. Findings about student needs and the resources were shared with the
ECE team to support further development in other courses.

Based on the DIL actions required for first-year study (Gosling & Nix, 2011), the researcher
(with feedback from the team) then created as a first resource the underpinning process called:
How do I use information to develop an ePortfolio? Using the process as a foundation, the four
customised resources were tailored to the course demands and were available to students on the
course webpage. The resources offered students opportunities to apply, practice, and reflect on
using DIL in situations where they are required to create new information.

These resources included:

1. Process—How do I use information to develop an ePortfolio? Students familiarise
themselves with the visualised six-step process (Fig. 2), using integrated reflective
questions (Fig. 3) to reflect on their work in their writing for the ePortfolio.

2. Scenario (Fig. 4)—Students apply the six-step process and receive automated feedback
on decisions they made in relation to ECE situations. They reflect on DIL practices in an
ECE situation to create an entry.

3. Quiz—formative feedback helps to practice DIL for the ePortfolio.

4. The fourth resource is the six-step process with reflective pop-up questions.

How do | use information to develop
an ePortfolio?

Figure 2 Resource 1: The process
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How do | interpret and analyée the information | have found?

* How does the information | have found inform the situation in my
reflection?

* Dol need to find other information?

* Do | need to include additional information from any of my sources?

* Have | used/synthesised the main ideas that | have identified in the
literature to show my own understanding?

Figure 3 Reflective questions for students to consider for step 5 (“l analyse information”) in the process
“How do | use information to develop an ePortfolio?”

Laura's situation

' e ‘ Laura works with a group of four year olds. The
' children are exploring different colour combinations
and textures when two of them start to argue about
sharing the used equipment.

Laura tries to help the children sort out the situation
but the children do not listen and continue to get
/. upset.

She reflects on what happened and decides to use
this situation for a reflection in her ePortfolio.

What information does Laura need for her reflection?

Figure 4 Resource 2: First step (of six) of the scenario

L S——

Results and discussion

This section synthesises how existing research, contextual factors, design considerations and
intentions, and teachers’ personal philosophies informed the design process. It also includes
actionable strategies. As outlined earlier, the study aimed to contribute to a better understanding
of a design that harnesses the qualities of online learning to support DIL.

Figure 5 shows themes that emerged in this study, namely: identifying design strategies to
enhance digital information literacy, developing teachers’ understanding and practices, and
supporting online presence to foster relationships. These themes overlap and intersect.
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Identifying design strategies to
enhance digital information literacy

Developing teachers’
understanding and practices

Supporting online presence to foster
relationships

Figure 5 Themes in the study

Theme 1: Identifying design strategies to enhance DIL

Mayes (2019) emphasises the importance of first identifying the types of learning in a course,
and to then design accordingly. The teachers shared that students in this course learn by working
with situational demands in their ECE setting, by applying learning in practice, and by reflecting
on the achieved outcomes. Other learning happened through discussions in the classroom, by
unpacking concepts and ideas, and exploring how these apply in ECE situations. The design
added options for learning through repeated practice and feedback as students apply the DIL
practices to succeed in their assessment and in their ECE work.

Both teachers appreciated an inquiry-learning approach and reported engaging students in
contextualised activities in the classroom but were unsure how to transfer the approach to an
online mode. To offer more flexible learning, the online resources were designed to complement
the strategies reported by the teachers.

These DIL resources offered reflective questions and prompts to scaffold self-assessment and to
encourage students to practise independently. Practice opportunities and automated responses for
“feedback during learning” are regarded as “the most powerful enhancement to learning” (Biggs
& Tang, 2011, p. 97). Such strategies have been shown to support the learning of Maori and non-
Maori students (Curtis et al., 2011; Green et al, 2023; Frielick & Sciascia, 2016; Schwenger,
2019). Although Moodle analytic reports showed that the resources were not used as extensively
as was hoped, students and teachers confirmed that the online resources helped them to prepare
assessment tasks. This indicates that the resources provided some scaffolding—as suggested by
Curtis et al. (2011)—and that formative feedback can support DIL development.

The teachers possibly started to feel overwhelmed with the tasks associated with online learning
which requires more upfront planning and work. Monitoring participation and checking in
(Ratima et al., 2022) would have been possible through reports; however, the teachers found
learning analytics were not user-friendly and so did not use them. However, it became clear that
integrating online resources for DIL development aligned with assessment demands can offer
new learning opportunities in a first-year undergraduate course and these could be developed
throughout the programme. Before the study, such online features were underused on a mostly
static course site. There is potential for more interactive online learning experiences.
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Theme 2: Developing teachers’ understanding and practices

Both teachers emphasised that face-to-face interaction was essential to establish and foster
relationships with and between students. When asked in the initial questionnaire what Maori
pedagogical concepts meant for them in an online situation and how collaborative practices could
be used, Teacher B emphasised the importance of face-to-face work: “Students need to come
together as a class first and get to know each other”. Teacher B explained that the students are
initially in “a room with strangers” and a session with iMovie helps to build connections with
whanaungatanga: “[They] see the benefit when they work together on an iMovie of the course
learning outcomes in their first class.” She added: “Lots of sharing and mini[failing together.
Lots of ako (reciprocal learning and teaching relationships) as we learn together. iMovie is later
used to learn how to upload to Mahara (ePortfolio).” Collaborative work is recognised as way to
strengthen relationships (Macfarlane & Derby, 2022; Ratima et al., 2022). The behaviour
described by the teacher could be regarded as students learning actively and collaboratively.

Throughout the research, the teachers and the researcher continued to discuss how the online
resources might be used. Students could practice individually, and the course teacher reported
using the resources in the classroom with students working in small groups. Suggestions for
fostering relationships online included strengthening online presence through regular prompts
with questions and resources for students, and creating resources such as “think-alouds” or short
videos that explain how required concepts can be applied. Teacher B was keen to increase the
online postings to students on Facebook. The researcher suggested a video or audio recording on
how to structure a reflection to accompany a written example and explanation of the process on
Moodle. Time pressure and conflicting priorities were likely to have stopped the immediate
development of such resources, although the researcher offered to create them. However,
Teacher A published a video about writing a reflection in Semester 2.

In the final interview, Teacher A emphasised it had been beneficial that students could
personalise their learning, with a range of online resources available to choose from. The
following quotes illustrate Teacher A’s views of this as part of the Maori pedagogical approach:

In terms of what I want to do next year, is to start looking at ways to differentiate as much as
possible in terms of what is being offered to students. So, it’s not completely individualised
but it’s a range of different things that are available. And I think your work is an example of
that; not all the students might use one, but they might use something else. It just depends on
how students like to work.

.. . And just show them that you don’t have to do it all, that you pick what suits you as a
learner. I see that as being a part of the Maori pedagogical approach as well, or the bicultural
approach. We are actually looking at them as individuals and supporting their mana, their
spiritual power, wherever possible, supporting their feeling that they can actually achieve
things.

As a consequence of the redesign, both teachers investigated and trialled teaching and learning
practices that were new to them. To achieve shifts in understanding and practices that enhance
teachers’ practices, they will, like the students, benefit from having time to experiment, reflect,
and discuss practices; for example, in learning networks and other means of professional
development.

Theme 3: Supporting online presence to foster relationships

Both teachers felt that using Moodle, the learning management system (LMS) was not the most
effective way to support online relationships in this course, possibly because it is a first-year
work experience course with limited on-campus sessions. They believed student-led social media
groups worked better, probably because access is easier. A potential strategy could be to combine
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student-led groups with LMS activities, blending students’ social media use with teacher
strategies and LMS features.

After opting out of collaborative online activities, the teachers explored other ways to foster
relationships by explicitly maintaining their online presence. They used email interaction, timely
feedback, and shared relevant literature links to enhance their teaching presence and to connect
with students. Although these practices are often considered fundamental, teachers may not
recognise their importance in online education if used deliberately (Garner & Rouse, 2016; Muir
et al., 2022; Rapanta et al., 2020).

Suggestions included techniques such as recording a “think-aloud” on how to write a reflective
comment, and posting more online prompts for students on Facebook. Other ideas trialled by
Garner and Rouse (2016) were also considered—such as including appropriate feedback, and the
intentional integration of combined online and face-to-face learning as important for students to
feel supported in their learning. Although it was difficult to identify how these ideas were used
by the teachers, Teacher A created video clips about writing a reflective comment for the
ePortfolio in the next semester and Teacher B reported sharing more online information and
ideas for ECE teaching with students on Facebook. Additionally, Teacher B posted te reo
terminology, waiata (traditional songs) and karakia (prayer) on the course website.

Promoting participation and fostering relationships with students are crucial for enhancing the
experience of Maori students in higher education (Rood & Barbour, 2024; Stucki, 2012).
First-semester students might benefit from digitally connecting via teacher postings and email
early in their courses. The first year of study might require some extra effort, such as taking a
slower approach to collaborative learning online. As part of a suggested progression, the first-
year courses could slowly scaffold students to work together online; for example, by contributing
to shared documents and other collaborative online tasks.

These findings suggest that the teachers valued face-to-face work with students highly—it was
seen to be effective in supporting relationships with their students. With this DIL research study,
they started to gradually explore ways to foster online presence. The teachers experienced time
constraints and pressure through ongoing institutional restructure. These constraints might have
prevented a more active uptake of online strategies for encouraging relationships online. Further
research is needed to explore how culturally responsive and equitable online learning experience
can be increased in a first-year course design.

Summary of feedback

Formative and summative feedback about the design and the resources received from students
and teachers indicate that the teachers appreciated the explicit nature of the resources and felt that
connecting development with the assessment supported students’ assessment success. The
teachers agreed that the resource design addressed the identified needs. Both also confirmed that
they appreciated the online qualities of the resources on an otherwise mostly static course site,
but they were unsure whether any one quality had been more useful for students than others.
More research is needed to identify how a particular quality (such as automated feedback) can
support the learning of both Maori and non-Maori students.

The teachers reported anecdotal feedback from six first-semester students who found the tools
helpful for preparing their ePortfolios. Feedback given on ePortfolio assessments to students at
the end of Semester 1 reflected a positive development in the use of literature in the ePortfolios.
Teacher A reported that the literature used by students in their assignments in Semester 1 was of
better quality overall. Feedback from seven students in Semester 2 indicated that the resources
had been useful for their independent study, and for developing the ePortfolio. The teachers
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confirmed (explicitly and multiple times) that they valued the integrated online resources for
their teaching and for students’ individual practice. Both teachers reported that DIL, including
the introduction of the online resources, was more explicitly discussed in the classroom, and this
might have made students more aware of the importance of finding quality research literature and
information.

Conclusion

This study reports the process of developing a blended design that can strengthen the pedagogical
and relational development of the online space in an undergraduate course. The article offers
actionable suggestions for a design that leverages online qualities and highlights the need to
allocate resources and support, focusing on the intersection of technologies and deliberate design,
to better leverage online learning’s potential.

The study underscores some of the opportunities and challenges in online learning. Supporting
Maori student equity in mainstream tertiary programmes through culturally inclusive practices is
an ongoing development with expanding online teaching and learning (Rood & Barbour, 2024).
The results of this study offer useful lines of inquiry and analysis in relation to developing a
more inclusive online learning space in higher education. Based on the premise that effective
teaching practices and quality learning experiences are vital to engage Maori and non-Maori
students, the findings of the current study suggest strategies to support students’ engagement
(Muir et al., 2022; Rapanta et al., 2020; Ratima et al., 2022). Purposefully designed online
resources that are aligned with learning outcomes can enhance learning (including assessment)
by developing DIL, which supports broader digital literacies that are essential for students’
academic and professional success.

The analysis suggests that to support DIL development, students benefit from a design that
leverages online qualities (e.g., interaction, feedback, and reflection), integrates contextualised
learning, reflects assessment demands, incorporates culturally responsive practices, and offers
diverse learning options. Developing such an approach through a programmatic design process
across qualifications and teaching teams is recommended.
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