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Abstract. Despite the growing importance of digitization in all aspects of teach-
ing and learning, digital moderation (eModeration) has received little attention in
research or practice. Considering the secondary school environment, no evi-
dence-based requirements could be found for the development of a digital mod-
eration system. This finding provides the rationale for this investigation into the
requirements for an efficient eModeration system for IT and CAT assessments at
grade 12 level in South Africa (SA). This study draws on eModeration literature
as well as technology adoption literature to identify a set of pre-adoption eMod-
eration requirements against the background of the challenges and benefits of
eModeration. The research design involved a single exploratory case study with
IT and CAT moderators as units of analysis. Qualitative data analysis using At-
las.ti V8 was conducted on the 61 responses received from an online survey and
4 responses received from a focus group interview. The findings confirmed the
absence of customized eModeration systems. The main contribution is the eMod-
eration requirements identified from literature and then refined by triangulation
with the empirical findings of the survey. The research has practical value in
guiding the design of eModeration systems for the school environment.

Keywords: eModeration, quality assurance, paper-based moderation, technol-
ogy acceptance, annotation tools, security.

1 Introduction

eModeration can be explained as the use of electronic media to support moderation and
the secure storage of student evidence; quality assure evidence of assessment; record
results electronically and upload students’ work to a secure site for moderation [1]. Van
Staden [2] describes eModeration as an electronic quality assurance process using an
online tool. The New Zealand Qualifications' Authority established the Digital Mod-
eration Project for completing all external moderation online [3]. The objective was to
submit assessments via an online digital platform by providing an application to support
moderation practices [4]. However, there is no evidence of the successful implementa-
tion nor the efficacy of such a system within the New Zealand educational system.
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In the SA context, Van Staden et. al., [5] demonstrated the efficacy of an eModera-
tion system which was successfully implemented at a higher education institution.
However, despite the identified benefits of optimizing moderation procedures, reducing
the time taken for moderation processes and decreased costs, the application of online
moderation in the secondary school environment is limited. Paper-based moderation is
still extensively used at academic institutions in SA [6].

Drawing on the existing work of Van Staden [6] and reports commissioned by the
New Zealand Qualifications Authority [7], eModeration is defined as the electronic
quality assurance of portfolio tasks by external moderators within a digital environ-
ment. This study draws on prevailing eModeration and technology adoption literature
and empirical research in the private secondary school environment in SA to provide
an evidence-based contribution to the requirements for an efficient eModeration sys-
tem.

This study is structured as follows: an introduction to the study, a preliminary liter-
ature review of the requirements for an eModeration system and introduction to four
existing technology acceptance models whose constructs formed the basis for this
study, an overview of the data collection methods and the findings, an analysis of the
qualitative data and the final section concludes this paper.

2 Preliminary Literature Review

A preliminary literature review of the benefits, challenges and requirements from the
literature are now presented.

2.1  Benefits and challenges of eModeration

The benefits of eModeration are directly related to the disadvantages of paper-based
moderation. The latter is less efficient, both in terms of time and resources. For exam-
ple, the resources required for transporting assessments to moderators and the space for
archiving the scripts. Additionally, online moderation limits the loss of moderation re-
ports and assessments (which are conventionally couriered [2; 9]), in transit.

Challenges and benefits identified from the literature are discussed in the context of
participant responses in section 3.3. The challenges relate mostly to the usability of the
systems, e.g. judgements are impaired when moderators must manage different pages
in documents [10]. Searching through different portfolios presents difficulties when
viewing and comparing different candidates’ work. Studies indicate that an annotation
tool is invaluable in developing shared perspectives of standards in digital moderation
[11; 12]. The limited accessibility of such tools increases cognitive demands on the
educator and the process can become less reliable [11]. Additionally, teachers involved
in eModeration must be confident in the use of the technology [1].



2.2 Requirements for an eModeration System

Technological developments offer the possibility of developing online tools for remote
standardization of marking [13]. The following requirements for an eModeration sys-
tem have been identified from literature [6; 14]:

Reusability: existing content can be reused on different platforms.

Manageability: refers to the ability of a system to track moderation procedures.
Accessibility: stakeholders can access content without time or place constraints.
Durability: unnecessary to redevelop content when new versions are installed.
Scalability: minimal effort is expended to extend the system.

Affordability: the system must be cost effective for the primary users of the system
or based on free technologies so that the institution has no licensing issues.

e Security and reliability: each user should have her own space with email and discus-
sion facilities. The privacy and confidentiality of each school’s work must be guar-
anteed while all access to a student’s private space should be denied.

Usability: the tool should be user friendly and self-explanatory.

Portability: possible to set up the system on another server without difficulty.
Infrastructure: hosting institutions should have adequate infrastructure.

Bandwidth: increased bandwidth will increase the efficiency of the system.

An important consideration is if the technology enhances task performance and if it
will provide an e-Service to potential users. If there is a good fit between the task and
the technology being used to complete the task, then there is increased probability of
greater utilization which is important for online standardization. Online standardization
has distinct characteristics and best results can only be obtained if the requisite pro-
cesses are supported by the technology [15].

2.3  Technology Acceptance Models

Studies into the acceptance of technology stem from the sphere of information systems
(1S). Various technology acceptance models for instance, Technology Acceptance
Model (TAM) [16]-[18], Task-Technology-Fit (TTF) [17], Technological-Organiza-
tional-Environmental (TOE) [19] and the Human, Organization and Technology (HOT-
Fit) model [20] exist in IS literature. A challenge is that technology acceptance models
relate to existing system use while the context for this study is the pre-adoption of an
eModeration system. The basic premise of these models is summarized in Table 1.
See Rajamany, Van Staden and Van Biljon [26] for a detailed comparison of the
pre-adoption constructs of these models, namely TAM, TTF, TOE and HOTFIT. A
table (cf. https://cutt.ly/NetWO0jq) was created to determine the commonality of the con-
structs amongst the models as well as commonality with constructs mentioned by re-
spondents to the survey and comments made by focus group participants. The con-
structs were prioritized by centrality, i.e. those occurring across all three data streams
formed the basis for the extraction of final requirements for an eModeration system.
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Table 1. Summarized Theoretical models

Model | Fit between human and technology

TAM users will not readily accept a system, irrespective of how efficient the system is, if
they cannot immediately identify tangible benefits in their job performance as a direct
result of utilizing the system [23].

TTF an IT system will be used only if the functionality supports the user’s activities. Any
system not offering sufficient support will therefore, by extension, not be utilized
[24].

TOE technological, environmental and organizational factors influence ICT adoption [19].

HOT- | the user, technologies and organizational contexts cumulatively affect the net benefits
Fit of using an 1S. Human, organizational and technical elements should have a mutual
alignment to ensure successful implementation [25].

3 Data collection and findings

The pragmatist philosophy views research as a human experience based on the beliefs
of individual researchers [27]. Pragmatism proposes a philosophy extending beyond
“what works” [28] and encourages an inquiry based process of searching for knowledge
with the aim of solving societal problems. Pragmatism is particularly suitable for the
current study as it is envisaged that the resulting body of knowledge will inform future
practices and policies within schools and assessment bodies.

The literature review informed the design of a customized questionnaire developed
using Google forms and distributed via email to teachers at private schools in SA. The
online survey captured qualitative and quantitative data. The responses to the open-
ended questions (qualitative) provided a basis for the structuring of the questions for a
focus group interview conducted with 4 moderators.

Focus group interviews explore the attitudes and perceptions of a homogeneous
group of people focused on a given issue [29] and use a purposeful sample composed
of information-rich participants resulting in a greater sharing of insights [27; 28]. The
demographics of the survey population is depicted in Table 2. The survey was distrib-
uted to 122 IT and 145 CAT teachers in private schools via email; 61 of whom re-
sponded. Focus group participants (N =4) were moderators who volunteered to partic-
ipate after being contacted via email.

Table 2. Participant Demographics

Role (N=61) % .

Technology Experience (N=61) | %
IT Educator 53,20% <1year 3,30%
CAT educator 24,20% 1 -5 years 8,30%
CAT and IT educator | 6.4% 6 - 10 years 8,30%
Cluster moderator 3,30% > 10 years 80%
Regional moderator 4,90%
National moderator 6,60%
Other 1,40%




Both qualitative and quantitative data was collected, but due to space constraints only
the qualitative data is reported on. The survey contained open-ended questions requir-
ing participants to express their opinions on the challenges and benefits of current mod-
eration practices and the perceived challenges, benefits and requirements of an eMod-
eration system. The data from the survey and the focus group was analyzed thematically
where a theme is considered to be a coherent and meaningful pattern in the data which
captures an important aspect about the data in relation to the research question [31].
Section 3.1 presents the findings from the survey, section 3.2 presents the findings
from the focus group and section 3.3 presents an integrated analysis of the findings.

3.1  Qualitative findings from survey

Participants’ comments around the challenges and benefits of current moderation prac-
tices and the perceived challenges, benefits and requirements for an eModeration sys-
tem were imported into Atlas.ti V8. Words which appeared most frequently were used
to identify themes around which the discussion of the findings is structured.

— Challenges of current moderation practices: The greatest challenge is that it is
time consuming to scan portfolios before uploading these documents digitally. Huge
amounts of paper is wasted when moderating manually. A related challenge of pa-
per-based moderation is that of “inconsistent record-keeping” and the fear of losing
evidence of moderation. Together with the costs of paper, printing and other con-
sumables, costs are incurred when portfolios are couriered to “out of town” schools.

— Benefits of current moderation practices: Participants’ responses were mostly
positive for those who use some form of digital moderation. The most frequent re-
sponse was that Google Drive or Google docs are used for moderation processes.
Respondents agreed that it is easy and effortless to use Google Drive. Feedback is
timely and eModeration is especially convenient when the school is in a rural area.
A related benefit is that eModeration reduces the costs of transporting or posting
portfolios.

— Challenges of eModeration: The most common challenge was Internet connectiv-
ity. Additional challenges: differing file formats, access to necessary resources like
scanners, a knowledge of the system, versioning problems, the time required to learn
to use the system and the time consumed in scanning the necessary documents. A
respondent mentioned “Annotation of content.” However, it is not evident if the ref-
erence was to the availability of the tools or the knowledge required to use these
tools. A significant finding is that although some respondents indicated using a dig-
ital moderation process as evidenced by the following: “I have been using an eMod-
eration system for the past 3 years and will never go back to a paper-based system
again”, other respondents responded as: “I have only used Google Docs and am Will
(sic) be honest to say | do not know what an eModeration system is. ”

— Perceived benefits of an eModeration system: ease of use, faster feedback,
cheaper than couriering portfolios, faster to find digital files, easy to upload files.



— Requirements for an eModeration system: Respondents mentioned Internet band-
width, multiple access and reliability but did not expand on these aspects. The re-
quirements for an eModeration system are summarized using the specific quotations
of respondents:

e Connection availability: “A good internet connection and a secure drop site.”

e Connection speed: “Fast connection speed.”

Additional resources: “Equipment. Good quality scanner which can handle bulk

scanning.”

Attitude: “A positive attitude towards the use of this technology.”

Availability of system: “Being always available.”

Annotation: “Annotation that will allow for different moderation styles.”

Communication: “It should make communication easier.”

Ease of use: “An easy to use interface with standardized organization for files and

folders.”

o Flexibility: “Flexibility so one can moderate one section only or start at the back.”

e Responsiveness: “The system needs to be responsive and not have huge amounts of
latency.”

e Security: “There should be sufficient security to ensure that the portfolios can only
be seen by the school and relevant moderator.”

e Timely feedback: “It should save me time. It should also give you feedback as to
whether the other person is actively involved in the moderation process.”

3.2 Focus Group Findings

The focus group interview was structured around themes that emerged from the re-
sponses to the open-ended questions in the questionnaire. Participants’ responses were
loaded into QDA Miner Lite and the various subthemes were analyzed. The significant
findings for each theme are summarized as:

— Challenges of current moderation practices: turn-around time; more difficult to
keep track of hard copies; physical waste of resources; security; slow and inflexible.

— Challenges of manual moderation: easier to lose hard copies; physical waste of
resources; many drafts must be done on paper.

— Challenges of eModeration: resistance to change; competence; file formats; docu-
ment formatting; time taken for feedback; slow to download files; need for many
screens.

— eModeration vs Manual Moderation: easier to track, view and review changes on
a digital version; eModeration takes longer than manual moderation.

— Benefits of eModeration: easier to contact the moderator.

— Requirements for an efficient eModeration system: more than one screen; multi-
ple views; revision histories; easy to use and advanced annotation software; voice
over to leave a comment; a call button for communication.

While the consensus was that scanning of documents is time consuming, participants
acknowledged that “the pen and paper connection” is important. However, the issue of



security pertaining to written assessments cannot be trivialized. Focus group partici-
pants agreed that security is the largest challenge posed by paper-based moderation. A
qualitative analysis of the data indicates that the frequency at which security was men-
tioned in the context of paper-based moderation is 30%.

3.3 INTEGRATED DATA ANALYSIS

In this section, the challenges, benefits and requirements are synthesized from the lit-
erature and data obtained from the survey and focus group interview.

— Challenges.

Cost: An electronic moderation system requires additional technology like scanners
thus increasing the initial costs [6].

Infrastructure: The ICT infrastructure necessary to develop digital portfolios is a
particular challenge [12], [32]. A good computer network capable of high-speed up-
loading and downloading of projects is essential. Instability in the network can create
challenges for uploading projects. Having appropriate access to the schools’ network
systems is also important [1]. Focus group interviewees agree that the Internet connec-
tion hampers the process by slowing down the downloading of files as evidenced by
participant B’s response: “the frustration is waiting for the assessment to load which
slows down the process.”

Technology and Availability of Resources: technological limitations can hamper the
implementation of eModeration systems [33]. Focus group participants concur, indicat-
ing: “At this stage technology is failing the process.” Although all participants are from
private schools, the assumption that all schools are equally resourced cannot be made.
Hence available resources at individual schools play a significant role in the efficacy of
eModeration. It is therefore reasonable to assume that the lack of adequate resources
could be a limiting factor in digital moderation.

Training: Making comparative and holistic judgements of students” work is a critical
aspect of moderation [33]. Participants A and B stated that “Having to highlight on a
pdf or add a comment box to annotate a pdf requires the person moderating to be
trained on the technology.” Additionally, participant C indicated that “A challenge is
that people are resistant to being trained on a new technology.” These statements con-
firm literature findings that assessors’ approach to online standardization may be ham-
pered by discomfort in using technology and the skills required to interact with an
eModeration system [8; 34]. Contrary to literature findings, none of the survey respond-
ents indicated discomfort in using technology. A factor in the contradiction between
the findings of this study and the literature reviewed is that respondents were teachers
whose professions require prowess in using digital resources. Whereas the literature
generalized the challenges to all educators, the survey and focus group in this study
isolated IT and CAT educators. It is thus not surprising that these teachers would either
be proficient or possess the motivation to learn how to use unfamiliar technology.

Confidentiality and reliability: Participants concurred with VVan Staden [9] that phys-
ical copies can easily be misplaced leading to issues around confidentiality. If one mis-
places a learner’s work, then there is no evidence of submission which creates the added



problem of reliability. With eModeration, proof of moderation is easily available with
tracked changes.

Time: Turnaround time is a challenge of paper-based moderation. Many drafts must
be done; involving rewriting information. Data from the focus group and the survey
confirms Van Staden’s [9] findings that moderators prefer to use an eModeration sys-
tem. For instance, participant A indicated: “tending towards digital because of poor
security with paper” while participant B indicated that “digital moderation is prefera-
ble because there is an audit trail” and a survey respondent stated, “I prefer sending a
digital portfolio for moderation that (sic) making endless copies for each student file.”

Contrary to the assertion that electronic development and storage of evidence results
in greater flexibility, convenience and accessibility [34], participant A indicated that
the “loss of flexibility is huge with digital moderation.” However, upon further interro-
gation it was determined that this view was being expressed on current moderation
practices as evidenced by: “the way in which it is currently being done is slow and
inflexible.” This result is not surprising given that there is no standard, usable dedicated
eModeration system in place.

— Benefits of eModeration

Summarized benefits are: typing comments is faster; easy to create a reusable bank of
comments reducing the amount of work and time taken; better quality; eliminates the
possibility of mistakes; easy to determine if changes have been made. Feedback is faster
as evident by the comment “reduces the time of couriering moderation documents and
having to wait for the results to be delivered. With digital moderation, as soon as the
submit button is clicked, all parties concerned receive notification.”

— Requirements of an eModeration System

Based on the results from the survey and focus group interview, the perceived require-
ments for an eModeration system can be summarized as: need for multiple views, easy
to use annotation tools, effective communication, security, availability and flexibility.
Responses from the focus group strongly confirm the literature findings; with partici-
pants mentioning multiple views and having “more than one screen” so that “all rele-
vant documents can be viewed side by side” with great frequency. Additionally, partic-
ipants indicated that “these views should also show revision histories” and that it would
be useful to have “one document with all changes made right from the first version.”

Consistent with the findings discussed in 2.1, focus group participants indicated that
an eModeration system should include easy to use “top tier” annotation software; a
sentiment echoed by respondents of the survey. For instance: “Annotation has to be
quick and simple to use.”

The privacy and confidentiality of each school’s work must be guaranteed while all
access to a student’s private space should be denied [6]. This important theme of secu-
rity recurs in the data extracted from additional comments provided by respondents to
the survey. The statements “Security - papers may not leak.” and “Security for the doc-
uments using a per session key of suitable length that changes for each session” are
representative of statements made by these respondents.



Contrary to the results from the literature reviewed and the survey responses, and
despite security being a recurrent theme during the discussion on manual moderation,
it was surprising that security was not overtly mentioned when participants were asked
to elaborate on the requirements for an eModeration system. A possible explanation for
this contradiction is that while security is a huge issue from the organization’s perspec-
tive; it is not necessarily an issue that directly impacts users of the system. The focus
seems to be on convenience and flexibility of use rather than on essential aspects. It
seems reasonable therefore to conclude that users focus on aspects that affect them di-
rectly as evidenced by the frequency of hardware requirements being mentioned. This
evidence supports the technology adoption theories which form the theoretical basis for
this study as summarized in Table 1.

Participants not overtly mentioning security as a requirement does not in any way
detract from security being a critical requirement in eModeration. During the initial
selection of constructs, security was recognized as a critical component. Despite no
questions being structured around security, the lack of security in paper-based moder-
ation was repeatedly discussed. Therefore, security is an essential requirement for an
eModeration system.

Additional requirements which were not evident in the literature reviewed were
phrased as follows by focus group participants:

o “Should allow for a voice over so that it is easy for the moderator to leave a com-
ment.”

*  “Have a call button for both the assessor and the moderator to “meet” instead of
back and forth communication i.e. multi-user communication technology.”

4 Structured Requirements for an eModeration system

In determining the requirements for an efficient eModeration system, the broad catego-
ries of User Requirements (UR); Task Requirements (TR) and System Requirements
(SR) were identified as depicted in Fig. 1 (see Rajamany, Van Staden and Van Biljon
[26] for a full-sized diagram).

Based on the findings, it was deemed useful to replace attitude by self-efficacy. Ac-
curacy was replaced by audit trail as this was the context in which participants viewed
the accurate keeping of records. Ease of learning was removed as it was specific to
literature. The assumption is that participants are skilled as well as experienced (cf.
Table 2) in the use of technological resources. The survey results indicate that 70% of
the participants believe that they have the capacity to learn to use a new system. The
categorization of flexibility was based on the system supporting different file formats.
It is thus necessary to support paperless work and other formats like videos [14].

Based on the context in which participants described constructs, Productivity and
Work volume were merged into Productivity. Job effects and Time consumed were
merged into Time. Confidence was removed and Self-Efficacy was retained and as-
sumed to encompass confidence. After the analysis, core technological characteristics
that were initially left out of the survey were added to the requirements. Context spe-
cific items, for instance a voice over button arising from the focus group interview,
were added. The identified dimensions were then analyzed further. Dimensions present
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in 2 or more streams of evidence (literature review, survey and focus group) were in-
cluded. These values were categorized under UR, SR or TR; with some overlap. For
instance, file formats was categorized as both SR and TR. User characteristics inform
UR. It was thus deemed necessary to include a separate dimension for user character-
istics.

Efficiency; Timeliness

Fig. 1. Diagram depicting structured requirements

5 Conclusion

This paper addresses the lack of eModeration requirements for secondary schools. A
single exploratory case study strategy was employed to determine the challenges, ben-
efits and requirements of an eModeration system with the purpose of identifying re-
quirements for an eModeration system. Empirical data was collected from a focus
group interview and an online survey to investigate the current moderation practices of
IT and CAT teachers at private secondary schools in SA and triangulate the findings
with the challenges, benefits and requirements abstracted from literature. The require-
ments for an eModeration system (presented under the categories of UR, TR and SR)
constitute the theoretical contribution of the study. The pre-adoption attributes could be
useful to designers and developers of eModeration systems and hence constitute a prac-
tical contribution.
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