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The design, development, and evaluation of e-learning artefacts requires extensive and potentially
time-consuming evidence collection in order to verify that the artefact is fulfilling its educational
goals. There is a need for inexpensive tools that can facilitate the quantitative portion of this
evidence base. This paper explores the use of Google Analytics in this capacity. The needs
analysis, design, testing, embedding, and evaluation of APA Interactive – an e-learning artefact
targeting students at Massey University – serves as a case study, demonstrating how analytics data
can inform all stages in the creation of web-based educational resources.
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Google Analytics launched in 2005, and rapidly became one of the most prominent on-site web analytics
solutions (Clifton, 2012). Analytics can provide website owners with a wealth of data, measuring visitor
numbers, the source of those visits, visitor technology, the way in which visitors interact with the site, and more.
The data is aggregated in real-time but is not uniquely associated with individuals. Although Google Analytics
primarily targets e-commerce sites, it has been drafted by educational technology research as a way to analyse
the use and success of educational websites and online tools. Recent studies have employed analytics to improve
website navigation (Fang, 2007), identify user needs through search keyword analysis (Yardy & Date-Huxtable,
2011), and track multimedia usage (Betty, 2009).
This paper discusses the ways in which Google Analytics informed development of an educational web tool,
APA Interactive, at Massey University. Phillips, Kennedy, and McNaught (2012) describe stages in the lifecycle
of an e-learning artefact; in this case study analytics data was a component in five of these stages:






the original needs analysis
the design and testing of the APA tool
embedding in authentic learning environments
evaluation of its reception and use
identification of opportunities for future development

The purely quantitative data of analytics is not sufficient on its own to inform these stages, but “usage statistics
have some advantages over other site evaluation tools because they monitor how users actually work with a site
rather than what they say they would do” (Arendt & Wagner, 2010, p. 38). Analytics provides detailed, granular,
and anonymous data that can be compared over years of use, making it a prime candidate to support the
evidence base behind e-learning artefacts.

Context
The APA Interactive tool was developed for Massey University‟s Online Writing and Learning Link
(http://owll.massey.ac.nz/). OWLL is a public-facing learning portal covering a wide range of tertiary study
topics: time management, critical thinking, assignment writing, referencing, exam preparation, and other aspects
of academic literacy. The university‟s Centre for Teaching and Learning operates and maintains the site.
OWLL is not designed to be a learning environment in itself; a relatively static website has the potential to fall
into the “education as information delivery” trap (Herrington, Reeves, & Oliver, 2005) and ignore the authentic
environments necessary for effective teaching. Instead, the website is conceptualised as a source that can be
used within classes and mediated by the lecturer, or accessed independently by students from throughout the
university.

Needs analysis

Analytics data has been collected for OWLL since 2007. The original identification of the gap that APA
Interactive was designed to fill relied on three statistics available through Google Analytics: pageviews by
section, keywords used in Google searches that led to the site, and keywords used in the in-site search bar.
Pageviews are perhaps the most widely used feature of Google Analytics. They track the number of times a page
has been accessed by a web browser – a more useful statistic than server-side data because they exclude the
majority of non-browser visits by web crawlers and robots (Clifton, 2012). These pageviews can be categorised
by subsection within Google Analytics. Table 1 summarises the most popular sections of OWLL from 2009 to
2011. Referencing was consistently the most popular section by a significant margin.
Table 1: 2009 OWLL pageviews sorted by section
OWLL section
Referencing
Assignment types
Academic writing
Study skills
Tests and exams
All other sections

Percentage of pageviews
2009
2010
29.6%
37.2%
18.6%
15.2%
9.1%
11.8%
7.9%
6.5%
5.7%
4.6%
29.2%
24.7%

2011
40.9%
16.1%
12.5%
5.8%
3.9%
20.9%

Analytics data also divides visits based on the method of entry: direct (visitors typing the address into their
browser or following a bookmark), referral (link from other websites), and search (visitors coming from Google,
Bing, or another search engine). In the case of visits arising from a search engine, analytics lists the keywords or
phrases that led to the site, and this can provide additional data about the topics that are most important to the
site‟s users. In the case of OWLL, 26.4% of the 2009 searches involved keywords relating to referencing:
“citation,” “APA,” “MLA,” “footnotes,” “referencing,” and the like. Likewise, searches from the site‟s own
search bar focused on referencing (11.5% of searches in 2009).
The popularity of the referencing section was reinforced through other channels, such as informal student and
staff feedback. That feedback also identified the core problem: referencing involves simple rules, but there are
hundreds of those rules. The student need was caught between “information overload” and “I need an answer to
my specific (and obscure) question.” Few students would need to know how to cite a book with six authors until
they encounter that specific situation, but once they do encounter it they require an answer immediately.
Teaching the technical aspects of referencing is not a new problem, and many solutions already exist. The two
most common approaches are books and websites with long lists of examples and explanations, and
bibliographic management software such as EndNote, Mendeley, or Zotero. The APA Interactive solution
targeted the middle ground between these two solutions, incorporating the easy access and low learning curve of
a website while avoiding the excessive and static inventory of referencing rules.

Design and testing
Studies in website viewing behaviour consistently emphasize that users prioritise the parts of the webpage
immediately visible when the page is loaded – the so-called „above the fold‟ principle (Djamasbi, Siegel &
Tullis, 2011). However, it can be difficult to determine just what appears above the fold given that users have
wildly different screen resolutions.
Google Analytics records the screen resolution of all visitors to the site. In 2009, more than 50% of users had a
resolution of 1024x768 or 1280x800, and this data formed the basis of the APA Interactive tool‟s design. Since
that time Google has added a visual breakdown of which sections of a webpage are visible to its users without
scrolling (Yahas, 2012).
There are many answers to the „above the fold‟ problem: clickable anchors that direct users to the appropriate
part of the webpage, hide-reveal script that expands sections of the page, and formatting solutions such as charts
and flowcharts. APA Interactive was conceived as a tool that would maximise the amount of information that
could be conveyed in a small space, while also preventing information overload by revealing relevant sections

only when explicitly required. The final version incorporates more than 6000 words of text, but the entire
artefact remains above the fold for most users (Figure 1).
APA Interactive presents a range of basic referencing options (referencing a book, book chapter, journal article,
and so forth) and a menu of customisable options (multiple authors, edition numbers, print vs. internet sources).
When these are selected, the tool creates a correctly formatted sample of the reference list entry and in-text
citation for each option. Several hundred different combinations are possible depending on the options chosen.
Clicking on parts of the example opens popups that give further details about that component: where to find the
publisher location, for example, or how to capitalise the source‟s title.

Figure 1: APA Interactive
The tool was coded in JavaScript with the help of the jQuery library. Google Analytics data directed the
technical aspects of pre-release testing. If more than 1% of OWLL visitors used a particular browser or system,
that environment was tested to ensure that APA Interactive displayed and operated correctly. In 2009, four
browsers were above that 1% threshold: Internet Explorer (65.3%), FireFox (25.0%), Safari (5.6%) and Google
Chrome (2.8%). The system breakdown at that time was 91.2% Windows, 8.0% Mac, and 0.6% Linux, so the
tool was tested on both Windows and Mac systems. The technical specifications of the target audience were
clearly identified in the analytics data. Any future changes in those specifications can also be tracked: in 2012
Google Chrome is used by 28.0% of visitors.

Embedding in learning environments
As mentioned earlier, Google Analytics tracks the source of all visits. This proved helpful to identify the
learning environments in which OWLL was used. In 2009, the majority of referral links (37.9%) came from
within Massey University‟s Online Learning Enviornment (OLE), WebCT. The development of APA
Interactive coincided with the university‟s shift to Moodle, so connections to the tool were integrated into the
new OLE via custom blocks that lecturers could add to their Moodle environment. Teaching development staff
also encouraged lecturers to use the tool in assignment instructions and study materials. A significant minority
of referral visits (5.9%) came from links on the Massey Library website, so this site was also identified as a
potential student entry point.

Evaluation
Quantitative data is only a part of the proper evaluation of an e-learning artefact: “usage logs simply record
users‟ behaviour in an e-learning environment, but they do not explain why that behaviour occurs” (Phillips et
al., 2011, p. 997). The quantitative measures of Google Analytics used to evaluate the success of the tool
included pageviews, numbers of returning visitors, and average time spent on the page. By all of those
measures, APA Interactive has seen significant uptake by students and staff.
Over the first semester of 2012 the page recorded 100,713 views, an average of more than a thousand views per
day. Although analytics data on returning vs. new visitors is not a perfect metric (Clifton, 2012), Google
Analytics data suggests that only 27% of the pageviews were from first-time users, indicating a high level of

repeat usage. In terms of time spent on the page, APA Interactive recorded more than twice the overall site
average, suggesting that students are accessing the details provided by the tool.

Future development
Loftus (2012) notes that analytics reports can facilitate iterative improvement. Data can be used to identify and
quantify trends in user technology and behaviour, and that in turn can inform future developments. For example,
the current movement towards mobile learning and social network integration (Brown & Green, 2012) is
reinforced by the data. Google Analytics can identify the ratio of visits from mobile devices. While still small as
a proportion of total visits, mobile users in the first semester of 2012 increased nearly sevenfold over 2011. In
terms of social network integration, links on Facebook are now the most common non-Massey source of referral
visitors.

Conclusion
Analytics provides data beyond a simple headcount of visitors to a page. The method of entry (search keywords
and external links), the technical specifications of users (screen size, browser, operating system, and mobile
use), and the details of visits (levels of return visits, time spent on the page) can all inform the design,
evaluation, and continued development of an e-learning artefact. This data can complement and verify other
sources of information, such as student and staff feedback, to ensure that these artefacts are fulfilling their
function and will continue to do so in the future.
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