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Abstract

This study is concerned with the design and evaluation of a user interface for second

language multimedia software for Advanced level Spanish learners studying English in

Spain. The interface plays a critical role in instructional web based content as it is through

the interface that learners interact with the learning material. A poorly designed interface

will detract from learning and likely lead to poor learning outcomes.

This paper begins by looking at some of the considerations required when designing an

instructional interface and discusses design principles and procedures in order to create a

successful interface. The interface prototype was first designed using these principles and

then evaluated using a think-aloud protocol where students responded positively to the

features of the design. Improvements to the design are considered in light of the feedback

received from students. Finally, the conclusions confirm that careful consideration of

design principles are central to the development of  a successful interface.
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Chapter 1: Introduction

1.1 Introduction to the research project

Computer are ubiquitous in everyday life and are becoming an ever more present element

in modern education. Over the last two decades, technology has improved greatly and, so

too, the opportunities to employ it in and outside the classroom for learning purposes. In

the field of Second Language Acquisition (SLA), educational software offers great

potential to improve many aspects of teaching and learning. The benefits of this

technology have been widely noted by scholars with many acknowledging that multimedia

software motivates students (Mayer & Moreno, 2002), allows them to learn more in a

shorter period of time, increases attention and interaction between the student and

educational subject (Qandeel, 1998, p. 1625) and improves students’ learning outcomes

and performance (Clark & Mayer, 2003). Not only this, but Kılıçkaya (2015) argues that

the use of multimedia for grammar instruction may make the teaching of grammar more

absorbing and encourage learner autonomy.

While there are many advantages with this technology, there are also many challenges.

One such challenge to consider is interface design. The interface plays a vital role in

multimedia based software. The interface, though often overlooked (Plass, 1998), is one of

the most important elements to consider when designing an application as it connects the

user to the learning contained within the application. A good user interface cannot be

simply applied after a system is built, but it must be a part of it from the beginning (Jacob,

n.d.). The interface is the face of the program. If done well, an effective interface design

can engage and create interest. Designed poorly, the user interface is likely to detract from

student learning, demotivate and ultimately result in poor learning outcomes.

To take advantage of the many benefits of using interactive multimedia programmes, this

dissertation will consider designing an intuitive user interface for web-based learning
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materials that will be used to augment teaching by allowing students to gain further

grammar practice through the use of self-access materials.

The materials will be used by Spanish students taking an intensive language course in

Spain with the aim of achieving a C1/Advanced level of English according to the Common

European Framework of Reference (CEFR). The course consists of 60 or 80 hours of

face-to-face instruction as well as access to a Moodle learning management system (LMS)

where students currently are able to practice exam style tasks. The self-access materials are

intended to provide additional grammar instruction when/if students require additional

support during their learning.

This dissertation aims to design and evaluate an instructional user interface for a

self-access grammar instructional programme. In doing this, this dissertation aims to do

the following:

1. Identify a suitable design strategy that will motivate and encourage students to learn grammar

independently outside of the classroom.

2. Develop a self-access grammar programme prototype based on user interface design principles

and requirements.

3. Evaluate the usability of the user interface and assess changes that need to be made to the

prototype to improve the design using a think-aloud protocol.

Overview of the dissertation

In order to achieve these aims, first a thorough overview of instructional interfaces is

required. This forms the basis for Chapter 2, where a discussion of learning theory,

interface design strategies and interface design features and principles are discussed. In

Chapter 3, the created interface and design features are discussed in more detail. Chapter 4

consists of the evaluation of the interface and recommendations for improvements to the
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interface are discussed. The dissertation is drawn to a close with a discussion on interface

design and the challenges it presents to teachers/designers.
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Chapter 2: Literature Review

As outlined in the introduction, this literature review aims to explore multimedia learning

interface design. Allen (2003) argues that the interface defines the actions the learner can

take, helps them identify what is important and what is not, affects the speed and effort

required in learning and influences the emotions and the attitude of the learner. Even if the

content is of high quality, with a poor interface it is unlikely to be used much. It is because

of this, the interface can be seen to play a critical role in educational software.

Balinsky (2006) states that a well designed interface can entice user interest, demonstrate

concepts clearly and allow the user to manipulate, play with and help the learner learn

concepts. Good design is pertinent to maximising the advantages of educational software,

while also minimising the potential disadvantages.

2.1 Educational Theory

Early generations of computer based educational software were underpinned by

behaviorism. In behaviourism, the learner is seen to come to the learning process with

little or no prior knowledge (Beatty, 2010). Under this theory the learner’s long term

memory is seen as a bank or system that acquires and retains knowledge. Due to this,

learning activities are often sequenced from simple to more complex with review/tests

being frequently administered. Without regular practice, this knowledge can decay and be

lost and so mistakes or failures are met with repetition of content. In behaviourism, the

locus of control is with the designer or teacher rather than the learner.

Behaviourism is often criticised as being over simplistic in its approach to learning,

especially in relation to SLA (Second Language Acquisition) (Beatty, 2010). Behaviourist

CALL (Computer Aided Language Learning) programmes utilised repetitive drilling and,

as such, were believed to demotivate learners as they were nothing more than computer

based grammar worksheets (Salaberry, 2001). While behaviourism has its critics, it is still

commonly pervasive in CALL as many features of programmed instruction such as
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multiple-choice questions are easy to integrate into learning environments though not

pedagogically ideal (Beatty, 2010).

Later, or what can be seen as the “second generation” of computer-based education, the

emphasis was moved away from the focus on content and towards how the message was

presented to the student (Fleming and Levie, 1993). Cognitive theory held that there were

fundamental principles of how people learn, and that these principles could be derived

from how people process information (Gance, 2002). Schemas, which are mental

constructs of knowledge, play an important part in the learning process. Nunan (1993,

p.124) defines schema theory as “a theory of language processing which suggests that

discourse is interpreted with reference to the background knowledge of the reader or

listener”. Put simply, knowledge is organised into units and learners use previous

knowledge to build new knowledge. Schema theory also plays an important role in CALL

and can be seen in the use of hypermedia and multimedia. Schemas in the interface can

take the form of tables of contents or chapter outlines (Chalmers, 2000).

The “third generation” of computer based educational software grew from information

processing. Constructivists emphasize meaningful learning as this leads to greater depth

and richer understanding. Here, knowledge is constructed by the learner when they engage

in active learning. Knowledge is constructed and shaped by experience (Christie, 2005).

Constructivism moves away from predetermining the contents of learning found in course

books towards creating learning environments where the students decide what they wish to

learn (Mately, 2012). Emphasis is placed on problem solving and understanding and on

authentic tasks, settings and assessments.

Finally, the mixed approach proposes that instructional design should reflect all learning

theories according to the situation. Very few systems will derive from taking one level of

analysis and neglect the others. As Mayes and de Freitas (2007) state, “each of the three

perspectives… are integral to learning” (P.20). Different design situations, target learners

and environments will require different learning theories (Nam & Smith-Jackson, 2007).
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2.2 Defining User Interface

The user interface began with software systems like MS DOS, Windows and Macintosh

operating systems and later with applications like word processor and spreadsheets (Jones

& Farquahar, 1997).

There are many different types of user interface, from command line interfaces used by

expert users to graphic user interfaces (GUI) for less advanced users as is used in majority

of software and operating systems, to menu driven interfaces commonly seen on web user

interfaces. Web user interfaces can be seen as open systems as the user can link to other

sites not created by the designer (Jones et al, 1997). Bespoke educational software

however, can sometimes be seen as closed systems as the information they contain are

finite. In a closed system, the designer has control (Jones et al, 1997).

There are many different definitions of the user interface. Galitz (2007, p.4) defines the

user interface as “the part of a computer and its software that people can see, hear, touch,

talk to, or otherwise understand or direct.”. In this view, there are essentially two

components: input and output. The input is how the person communicates their needs to

the computer. The output is how the computer shows the results of the computation. With

this definition, the UI can be seen as the ‘front-end’ of software that allows the user to

interact and communicate with the ‘back-end’ or the code and data contained within a

programme. Put simply, in the field of Human Computer Interaction (HCI), user interface

(UI) is defined as the feature of software that allows humans to interact with the computer.

This definition is useful to describe UI in relation to a software environment, but they do

little when one considers learning as there is a critical difference between the two (Lohr,

2000; Quintana, 2004). In a software environment, the user typically enters the

environment familiar with the nature of the tasks they need to perform or the function of

some of the elements contained within the interface.
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Consider a user using a word processor. They probably have some idea of the use of the

tool and the how the icons represent different functions. Furthermore, in this context the

user returns again and again and the user can slowly learn the interface. However, in a

learning context, the learner may only use the system once (Jones, 1994). As such, the

instructional interface must be easy to understand as the user is unlikely to use it for an

extended period of time.

Also, in instructional user interfaces, the learner is not an expert. Instead, the learner is

building their expertise. The interface itself may not show visible end results as these

might be in the mind of the learner. Quintana (2001, p.119) highlights this distinction

stressing “if computers are to positively impact learning, educational software must be

designed around learners’ goals, needs, activities and educational contexts”.

Likewise, the requirements of “educational interfaces differ from those in commercial

contexts, primarily because in education the interface is responsible for supporting the

‘forming’ of concepts rather than merely ‘informing’ existing ones” (Bower & Hedberg,

2009 P.1).

Due to this, Lohr (2000) defines the instructional user interface as “elements that assist the

user, a learner, in the task of learning” (P.162) “The underlying design goal is to create

easily recognizable signals, signs or cues that direct the learner to information or tools that

facilitate the instructional goals of the environment.” (Lohr, 2000 p.162). By facilitating

access to learning resources, the interface can be seen as a playing a critical role in

supporting students’ learning experience. The interface can be seen as an enabling tool or

even as a mediation tool (Abdous, 2013). The user interface shapes the user's’ experience

and allows the learner to interact with the content. For Blair-Early and Zender (2008) the

UI is not only experienced as a tool to bridge the gap between user and programme but

that the interface can be seen as “a means to explore content” (Blair-Early et al; 2008 pg

87).
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From these definitions, it can be seen that the user interface can shape the learner's

learning experience as well as the interaction with the content. Unlike other forms of

interface design, interface design for learning can be seen to be comprised of three distinct

layers: multimedia content, interface styling and system design (Peters; 2014) (see figure

2.1).

Figure 2.1: Three layers of interface design (Source: Peters, 2014)

2.3 Types of User Interfaces

The user interface is typically influenced by the functionality required by the software or

can be determined by the system's structure (Plass, 1998). Computer/Application-centered

(Norman, 1988) is an example of a system structure design as the interface is influenced

by the internal structure of the computer. These text based command-line interfaces, such

as DOS or Terminal, require users to learn syntax of commands to interact with the

computer.

In contrast to this, User-centered design (UCD) (Norman, 1988) takes into consideration

the needs of the user and how humans process and store information with the overall goal

of allowing the user to concentrate on the task at hand and reduce the amount of

knowledge required to communicate effectively with the computer. UCD interfaces can be
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seen as graphical user interface (GUI) and are a visual way of interacting with a computer

with common examples being Windows or OSX.

It is often argued that educational software and their interfaces fail to meet the needs and

expectations of educators and students. Wallace (1999) argues that this originates from the

design methods that are applied in Human-Computer Interaction (HCI) such as UCD, are

inadequate for learners. UCD focuses on the users’ goals and the designer focuses on how

to bridge the gap between the user’s ability to express his goal and the computer's

interpretation of those intentions commonly referred as the “gulf of execution” (Norman,

1988).

When thinking about learners, one needs to consider that the learners’ needs are different

from those of typical software users. The learner may not have a particular goal that they

are aware of, nor may they have the same motivation as other users. Additionally, the

learner needs to learn, and, as such, requires a change in state in understanding and

knowledge while the designer of a user-centered design does not expect such change

(Wallace, 1999). Furthermore, learners’ needs are diverse whereas the UC designer

designs for more homogeneous groups.

Learner-centered design theory (LCD) emphasizes the importance of supporting learners’

needs in software design. Learner-centered design aims for a learner-centered rather than

traditional teacher-centered approach to instruction. This means that every component in

the design is focused on learner outcomes which are determined after analysis of the

learners’ needs.

With regards to the interface, it “must scaffold the use of different media and modes of

expression” (Soloway, Guzdial & Hay, 1994 P. 41). Scaffolds, as in constructivism, plays

an central role in LCD. Scaffolds in software can come in the form of hints, explanations,

encouragement or questions to help the learner reflect on what they are learning (Jackson,

Stratford, Krajcik & Soloway, 1996).
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Designing an interface that is both usable and learner-centered is difficult (Nam et al,

2007) and, as such, it is common to find more user-centered designs in education software.

One such issue is that of control.

2.4 Learner Control

In a learner centered design, the learner must have control over their learning. The

interface must allow learners to be active and take responsibility for their learning.

Therefore, it must allow learners to possess significant control over the multimedia

environment as well as having the ability to explore the content in order to form their own

concepts (Squires & McDougall, n.d).

Learner control in interface design is concerned with the aspects which provide learners

with the functions to choose the type of feedback they receive: navigational paths through

the content, the content to engage and the pace of the engagement (Reeves, 1993). Figure

2.2 shows an example of a menu-driven interface which reduces learner control as they

must complete stages in order to progress to the next stage.
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Figure 2.2: An example of a menu-driven interface with reduced learner control

(Source: Rosetta Stone, 2011)

While some research suggests that user control offers no benefit (McNeil & Nelson, 1991),

many have argued that placing the learner in control can increase motivation

(Schnackenberg & Sullivan, 2000; Yeh & Lehman, 2001). Allowing the learner to have

increased control poses potential issues for the user interface design as a non-linear

learning environments can cause learners to lose their location and become confused.

Taking this into account, it is important that the designer considers if the intended learners

are capable of handling high levels of control. Lower level learners, need less control and a

more guidance while more advanced learners require less. Learner control when used in

conjunction with coaching or scaffolding is likely to be more effective as students do not

always have the necessary skills to maximize learning.
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2.5 Scaffolding

Scaffolding, which forms an important part of constructivism and LCD, is the process of

guiding learners from what is presently known to what is needed to be known (Murphy,

1997). Vygotsky (1978) states that student learning falls into three categories:

1. skills which the student cannot perform

2. skills which the student may be able to perform

3. skills that the student can perform with help

Scaffolding allows students to perform tasks that would normally be out of their reach with

assistance or guidance from the teacher. Due to this, scaffolding can be seen to play an

important role in the learning process and an essential part of interface design as unlike

experienced users, learners typically have a “incomplete or misconceived understanding of

the task at hand” (Hallam, 1998 P.2). Scaffolds should be adaptive and support the learner

as needed.

Secondly, authenticity is also important as it aids in motivating students and students learn

better in authentic learning environments (Lam, 2013). The interface must contextualize

rather than just instruct (Jonassen, 1994).

Thirdly, it is important that the interface allows learners to have the opportunity to learn in

different ways. It must be flexible and adapt to students’ needs and varied learning styles.

Finally, the environment should allow for social learning as people learn better when we

perceive social presence (Peters, 2014).

2.6 Interface Design and Social Presence

Research has shown that people learn better when we perceive social interaction (Moreno

et al, 2001; Hurst, Wallace & Nixon, 2013). In Moreno’s (2001) study conducted with
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college students, it was found that social agency environment promoted more meaningful

learning than conventional text and graphic environments.

Social interaction can be added in a number of different ways for example with chat

rooms, discussion boards, blogs (Scollins-Mantha, 1998) or through the use of virtual

agents (Peters, 2014).

Research has shown that virtual agents can be used to elicit social presence (Von der

Pütten, Krämer & Gratch, 2009) and can help promote learning. In Von der Pütten’s (2009)

study conducted with adults, they found that regardless of the type of agent used (avatar,

instructional agents and rapport agents), agents elicited feelings of presence in the learner.

Virtual agents are simulated human-like interfaces between the learner and the content.

They can be in the form of animated cartoons, video hosts or can even be a voice that is

not seen. Agents can have many different roles including; supporting, scaffolding,

coaching, testing, demonstrating or modelling. While they are believed to be effective but

they should be used sparingly as not to irritate the learner (Peters, 2014).

Fahy (2005) notes that “Sound can supplement visual information and can be used to

attract attention, arouse and hold interest, provide cues and feedback, aid memory, and

provide some types of subject matter (heart or machine sounds, voice clips).” (p.4)

The use of audio brings with it both advantages and disadvantages. Providing a virtual

agent may offer a source of navigation for visually impaired users but can be beneficial to

other learners as it supports different learning styles and adds interest (Advisory Group on

Computer Graphics, 1998). There are some possible disadvantages, namely that the use of

sound requires that the user is in an environment where they can hear it or they need to use

headphones. Secondly, audio files, as with video, require more space and so may require

additional loading time depending on the user's internet connection.

24



2.7 Interactivity and the user interface

Interactivity plays an important role in learning and second language acquisition in both

the cognitive and constructivist theories, as in these theories the learner needs to be active

in order to learn. Garrison (1990) argues that “effectiveness of the educational transaction

is dependent upon… active involvement of the learner (p.50)”. Passive learning

experiences, such as simple page-turning on elearning courses can pass through the learner

unless the learner is engaged or interested in the learning material (Dirksen, 2016).

Chapelle (2003) identified two types of interaction: intrapersonal and interpersonal.

Intrapersonal interaction is within the person's mind. Here, students negotiate meaning

internally. Interpersonal interaction is between two people for example, student-student or

student-teacher where negotiation of meaning is co-constructed. Additionally, interaction

between a person and a computer or learner-computer interaction is where the learner

obtains enhanced input from the computer.

Learner-Computer interaction can differ from that of face-to-face interaction. Interactionist

theory argues that interaction provokes acquisition (Chappell, 2005). Chapelle (2005)

asserts that there are three benefits to interaction:

1. Opportunities for negotiating meaning

2. Gaining enhanced input

3. Directing attention to linguistic form

Research in Computer aided language learning (CALL) has shown that learner-computer

interaction is useful for vocabulary acquisition (Plass, Chun, Mayer & Leuthner, 1998)

while learner-computer interaction may also encourage intrapersonal interaction which

may improve learning because it encourages the learner to process the learning material.
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Chapelle (1998) outlines guidelines that link aspects of interactionist theory of SLA and

CALL pedagogy for integrating interaction into CALL design. Chapelle’s (1998)

guidelines include:

“1. The linguistic characteristics of target language input need to be made salient.

2. Learners should receive help in comprehending semantic and syntactic aspects of

linguistic input.

3. Learners need to have opportunities to produce target language output.

4. Learners need to notice errors in their own output.

5. Learners need to correct their linguistic output.

6. Learners need to engage in target language interaction whose structure can be modified

for negotiation of meaning.

7. Learners should engage in L2 tasks designed to maximize opportunities for good

interaction.” (P. 23 - 24)

Interaction within the interface can range from a simple mouse click to more complex

interactions such as touch (see figure 2.4) or voice.

26



Figure 2.3: Example of a touch/mouse interface

(Source: Duolingo, 2017)

An interactive user interface “may allow the learners control, manipulate and explore

material or ask the learners to answer questions that integrate the learning material”

(Najjar, 1998 P.315). Chapelle (2003) states that the best examples of learner-computer

interaction are interesting and engaging the learners to listen to or read in addition to

opportunities to the practice the target language with help.

Poor interface design can reduce the interactivity between the courseware and the learner

and, what is more, it can reduce the learning experience among users (Stone, Jarrett,

Woodroffe & Shailey, 2005). As such, the designer must ensure careful consideration of

interaction when designing the interface.

2.8 Motivation

Motivation plays an important role in learning. Gardner (1985, p.10) defines motivation as

“the extent to which the individual works or strives to learn the language because of a

desire to do so and the satisfaction experienced in this activity”. From this, it can be said

that motivation, although partly personal and individual, the teacher/designer plays an
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important role in fostering it. Furthermore, motivation includes other factors such as

psychological and emotional needs of the learner and the learning environment. The

interface in instructional multimedia needs to be designed to promote engagement in order

to engage the learner.

For meaningful learning to occur, it is important to ensure to design for intrinsic and

extrinsic motivation. Intrinsic motivation is motivation internal to the person while

extrinsic is outside of the person. Intrinsic motivation is ideally, that the learner “should

experience intrinsic motivation to engage in the tasks of the programme” (Stoney & Wild,

1998 P.41). Intrinsic motivation can be difficult to design for as it is often influenced by

factors uncontrollable by the designer. Stoney & Wild (1998) citing Biggs & Moore (1993)

state that intrinsic motivation, in relation to the interface, is influenced by a number of

factors, which include:

● Needs to be presented as meaningful [provoke interest, be authentic]

● Needs to be at an appropriate level of difficulty [be challenging]

● Needs to be presented to allow for multiple levels of cognitive coding

● Should require the user to be active in the task [be interactive]

Extrinsic motivation occurs when the learner is motivated to perform a task because of the

value or importance attached to that task. The teacher or designer can use different

extrinsic motivators to increase self-motivation.

2.9 Interface Design Procedures/ Development Process

Designing and developing an instructional interface is a difficult process (Lohr, 2000).

Developing an effective interface for learning is a multidisciplinary task that requires the

coordination of many different players (Borchers; 2001). Designers must have clear

understanding of how students learn and how technology can be integrated in a meaningful

way in learning (Peters, 2014)
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To assess the different design approaches, I have chosen to discuss methods described by

Galitz (2007) and Shneiderman (2005) whose books The Essential Guide to Interface

Design and Designing for Effective Human/Computer Interaction discuss interface

development from a HCI perspective. These two books are commonly referred across the

literature and will be discussed alongside Reigeluth & Nelson’s Instructional Systems

Development (ISD) approach which can be seen as a systems approach which is also

user-centered.

Table 1 shows an overview of three different approaches to the development process for

instructional interface design.

Galitz (2007) Shneiderman (2005) Reigeluth & Nelson
(1997)

Step 1 Understand the user Guideline and process
(using theory and a
model)

Analysis

Step 2 Perform rapid prototyping User interface software
tools (created from a
prototype)

Synthesize
(application of
message design,
graphic design and
information design)

Step 3 Testing Usability testing and
expert review
(completed with user
group)

Evaluation

Step 4 Modifying and iteration as
is required.

Change

Table 1: Summary of development processes

As can be seen from table 1, there are a number of similarities between the three

approaches.
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In Reigeluth and Nelson (1997) ISD approach, the design process is an iterative process of

design and modification following a series of ASEC cycles (Analysis - Synthesis -

Evaluation - Change) which is illustrated in Figure 2.5.

Figure 2.4: ASEC iterative cycles

For Reigeluth and Nelson (1997) during the analysis stage the designer needs to identify

design goals of the environment, teacher and learner tasks that must be supported by the

interface. In the second synthesis stage, goals which were established in the first stage are

transformed into recognizable messages (in visual or auditory form (Lohr, 2000)). These

will go on to form the buttons, labels, menus that will direct learners to modules, quizzes,

topics and so on.

The evaluation stage employs a user-centered design approach using both formative,

which focuses on the educational outcomes (Lohr, 2000), and evaluation and usability

testing, which defines to acceptability of the user interface. Here iterative testing is

required to discover the acceptability of the interface with the users (Lohr, 2000). Testing

can start as paper sketches shown to small user groups and as the interface develops its

format increases in realism (Wagner, 1990).
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Finally, in the change step, weaknesses in the design are identified and the plausible causes

are determined. Decisions are made to address the problem and the UI is reshaped to the

interface continues through the cycles.

Similarly, Galitz (2007) places importances on the end user. Here, he focuses on three key

considerations the designer requires an understanding of: (1) understanding the users needs

and experiences, (2) understanding their capacity to interact (human characteristics e.g

perception, memory, information processing) and finally (3) knowing how they will

interact with the computer (e.g is the user highly technical or no experience). Galitz

establishes a number of guidelines, methodologies and principles to aid in the designing of

the interface.

Shneiderman (2005) describes three pillars for successful development of UI. These

include;

1. Guidelines and process (using theory and models)

2. User interface software tools coming from prototypes and finally

3. Usability testing and expert review in the form of controlled experiments with the user

group.

Figure 2 illustrates the three pillars.
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Figure 2.5: The three pillars of successful user-interface development

(Source: Shneiderman, 2005)

In the first pillar, Shneiderman stresses the importance of and the need for guidelines and

principles at the beginning of the design process. The guidelines set out the needs of the

context and should be detailed. These guidelines provide the designer with specific

requirements for designing the UI to the requirements of the project. The principles are

broader and more general and should be created in a social process within the organisation

and should be reviewed by the colleagues and tested empirically.

The second pillar explains the importance of prototyping to increase design quality. As in

the ISD approach, prototyping is made to trial the interface with users to evaluate its

effectiveness. Prototyping may vary from paper to interactive prototype of the interface

design during different stages of the design process.

Lastly, the third pillar involves checking the quality of the interface design. Here testing

should be conducted through usability testing and expert review.
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After reviewing the literature on the process of developing a user interface, it can be seen

that there are a number of features that recur. A clear assessment of the context is

necessary. Here, it is salient to consider the user, the learning objectives and how the

learning materials will be used in a self-access context. The development and recurrent

testing and modification of prototypes need to be carried out in order to ensure the

interface is optimal before being used with learners.

2.10 Interface Design Principles

When viewing the literature on the design guidelines, it quickly becomes apparent that

there is an abundance of advice (Lohr, 2000). This design advice, while helpful, can easily

overwhelm due to the volume and not all of the principles may be relevant to a given

context.

In assessing the different guidelines relevant to the this project's requirements, I will assess

principles set out by three different key texts in order to discover common core principles.

While each of the authors approach interface design from different frameworks such as

Human-Computer Interaction, heuristics and instructional interface design it is possible to

see that there are many common characteristics shared between them. It is important to

note that these lists, for the most part, have derived from experience of the authors and not

all have been been validated by empirical research.

Table 2 summarises the design principles for interface design as set out by a number of

prominent authors in the field of interface design. I have reduced these principles into a

group of five common principles to make them more manageable and allow for a more

detailed discussion of the most commonly reviewed.
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Text Principles Common Ideas

Principles of user interface
design
(Galitz, 1997)

1. Accessibility                    14. Forgiveness
2. Aesthetically pleasing 15. Immersion
3. Availability                     16. Obviousness
4. Clarity                             17. Operability
5. Compatibility                  18. Perceptibility
6. Comprehensibility           19. Predictability
7. Configurability                20. Recovery
8. Consistency 21. Responsiveness
9. Control                            22. Safety
10. Directness                        23. Simplicity
11. Efficiency                        24. Transparency
12. Familiarity 25.Visibility
13. Flexibility 21. Feedback

Usability Heuristics (Nielsen,
1993)

1. Visibility of system status (Visualisation)

1. Familiarity

2. User control and freedom

3. Consistency and standards

4. Error prevention

5. Recognition rather than recall

6. Flexibility and efficiency of use

7. Aesthetic and minimalist design

8. Help users recognize, diagnose, and recover from

errors (feedback)

9. Help and documentation

Consistency

Feedback

Reduce cognitive
load

Flexibility

Familiarity

Aesthetics

8 Golden Rules of Interface
Design
(Shneiderman, 2005)

1. Strive for consistency
2. Cater to diversity (flexibility)
3. Offer informative feedback
4. Reduce short-term memory load.
5. Support internal locus of control.
6. Permit easy reversal of actions.
7. Prevent errors
8. Design dialogs to yield closure.

Table 2: Summary of frequently occurring principles of interface design.

From the literature, the principles have been reduced to six principles that are common

across all texts. These are consistency, feedback, reduced cognitive load, flexibility,

familiarity and  aesthetics.
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2.10.1 Consistency

Consistency is commonly cited across the literature and, as Shneiderman (2005) notes, it is

one of the principles most frequently violated. For Galitz (1997), consistency aids learning

as if the system is not consistent it incurs increased learning requirements from the user.

Consistency in the icons, fonts and text keeps the learner focused on the learning material

and keeps them from wondering what they mean or represent (Lucas,1991; Galitz,1997).

The system should act, look and operate the same throughout.

Consistency in the interface means that designers should ensure that identical terminology

is used throughout the design as well ensuring consistency in menus, help screens, colour,

layout capitalisation, fonts, element location, emphasis techniques and so on. Scrolling

should be avoided and instead icons should be used to change page (Galitz, 1997).

2.10.2 Feedback

Feedback can be seen as another important feature of the UI and it plays an important role

in the learning process (Zhang, 2013; Galitz; 1997). Research suggests that feedback is

significant in helping students to correct and reconstruct knowledge, support

metacognitive processes and increase motivation (Van der Linden, 1993). The function of

feedback in software is typically to inform the learner of their accuracy or validity of their

answers. In instructional software, correction from the teacher is replaced with feedback

from the computer, which can be positive or negative (Eisenbeis, 2001). There are usually

two types of feedback found on instructional software: direct and indirect (Kartal, 2010).

Direct feedback is feedback displayed directly after the student has submitted an answer

(see figure 2.7) while indirect feedback is when feedback is provided when there is an

error but the student needs to monitor their own errors.

The types of feedback given by the interface is also usually determined by the types of

activities. But there are usually three types of feedback: text feedback, audio feedback and

video feedback. Text feedback is the most common and often providing the correct answer
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or additional feedback below or next to the student’s response (Kartal, 2010). Research has

shown that proximity is critical and feedback should be placed as near to the item it refers

to as possible (Peters, 2014). Audio feedback is commonly found in activities with oral

expression, repetition and phonetics but can be used to give alternate-responses. Video

feedback is less common but is thought to be especially beneficial when a visual sequence

or process is being thought with regards to Paivio's (1986) Dual coding theory.

Figure 2.6: Example of direct feedback for multiple choice question.

(Source: British Council, 2017)

Feedback can be either given immediately or delayed depending on what is being learned

and how it is being learned (Kartal, 2010). However, “immediate feedback is more likely

to enhance the learning of procedural knowledge” (Kartal, 2010 P. 60). Delayed feedback

may cause the learner to believe that the software is not functioning properly and,

therefore, immediate feedback is recommended (Gaynor, 1981).

2.10.3 Reduced Cognitive Load

Cognitive load refers to the mental resources which a person has available when solving

problems or completing tasks. There are three different types of cognitive load that can
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affect learners which are: intrinsic cognitive load, extraneous cognitive load and germane

cognitive load.

Intrinsic cognitive load deals with the natural complexity of the information that the

learners must understand (Sweller, 2010). In short, it is the content of the lesson. Germane

load is the cognitive load required to process intrinsic load and can be seen as the interface

while extraneous load is imposed by unnecessary stimuli such as images or background

music which can be seen as everything else in the learning experience.

Animated graphics and other non essential elements that serve no function to the learning

task can lead to a negative effect on the learner by overloading working memory (Sweller,

1998). Simple screen design that presents information in manageable chunks and focuses

the learner's attention have been proven to be successful (Clark et al, 2003).

There are a number of ways in which cognitive load can be reduced with the interface. By

optimising the representations and design of the interface so that it is approachable ensures

that the learner feels comfortable with the space and understands all of the representations

used in it. Also discussed previously, consistency aids in reducing germane cognitive load

as when the learner has become familiar with the navigation of the interface the germane

cognitive load is eliminated. So too with feedback, which if timely also plays an important

role in the learning process and an increase in learner germane cognitive loads (Zhang,

2013)

At lower level of users more formal structure is essential, but for higher level users

navigational control can be decreased allowing the learner to explore the programme

independently. Navigational control may benefit more advanced users but may increase

germane load for lower level learners. For Clark (2003), restricted navigation may impede

higher level learners by presenting extraneous information that is no longer needed. Hiding

programme options not always needed by the user, providing strong visual cues to aid
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navigation and reducing the number of options in the programme are just some ways in

which cognitive load can be reduced by the interface to encourage learning.

2.10.4 Familiarity

Familiarity, according to Galitz (1997) is when the designer builds on users’ existing

knowledge. Galitz (1997) states that familiarity can be achieved by;

● Using familiar concepts and language

● Keeping the interface natural and mimicking user behaviour patterns

● Using real-world metaphors

Familiarity allows the users to be productive quickly, by removing the need for them to

guess how the system works.

2.10.5 Flexibility

Flexibility can be understood as the interface’s ability to respond to individual differences

in people (Galitz, 1997). It is important that the designer considers that there are

potentially more than one type of user that will use the interface.

Flexibility is accomplished by providing many ways to access functions and perform tasks

(Galitz, 1997).One should accommodate different learning styles and provide guidance for

the more advanced learner while offering support for the novice. The design should also

accommodate differences of systems such as browser type, computers, font size and

colours.

Flexibility requires careful consideration as a highly flexible system can cause confusion

for the inexperienced user by offering too many options. Similarly, flexibility within the

system may not always be used or needed.
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2.10.6 Aesthetics

Aesthetics and visual design of the interface are appealing to the eye and can draw the

attention of the user and make the software more inviting. Aesthetics often play an

important role in usability and acceptability (Ngo & Teo & Byrne; 2002). Studies have

found that aesthetically pleasing layouts have a strong effect on student motivation (Lucas

1991) and can contribute to the transfer of information Aspillaga (1991) as well as aiding

in problem solving (Norman, 2002). Miller (2011) found that aesthetic design significantly

reduced cognitive load as well as heightened learner experience.

Design aesthetics should provide meaningful contrast between screen elements, aligning of

elements, using colour and using graphics effectively. If done effectively, the interface

provides clarity to the user. Visual elements should be understandable and relate to real

world concepts and functions. Metaphors should be realistic and simple and wording

should be simple, unambiguous and free from technical jargon (Galitz, 1997).

Visual design should empower the user to clearly see functions needed to use the

courseware. As such, visual communication elements must be carefully considered. Fonts,

icons, colours and graphics not only motivate but can aid in understanding the

environment.

Aesthetics also play an important role in evoking emotions. Emotions are widely thought

to play an important role when learning. Norman (2004) states that “positive emotions are

critical to learning, curiosity and creative thought.” (P. 19). Pekrun (2014, p.6) argues that

there is much evidence to suggest that “emotions control the students’ attention, influence

their motivation to learn, modify choice of learning strategies, and affect their

self-regulation of learning”.

When a learner begins interacting with a multimedia design the interface is the first thing

they experience. Interacting with the interface creates emotions and also activates
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cognitive activities from the user (Dong, 2010). Poor interface design will aggravate the

learner and therefore impede learning.

2.11 Self-Access Learning Materials

Lastly, some consideration must be taken about the materials that are presented to students.

Self-access materials need to be clear, comprehensive and easy to use as the learners lack

the support of a teacher or tutor (Reinders & Lewis, 2005). Due to this, Tomlinson (2010)

argues that self-access materials need to be developed from principles driven by what is

known about the needs and wants of the target users. Tomlinson (2010) suggests five

principles that should be considered when developing self-access learning material, these

principles include;

● Provision of rich input - materials should provide rich exposure to English and so

provide extensive reading, listening and experience with authentic language.

● Affective and cognitive engagement - Learners need to think and feel whilst

experiencing language or else they are unlikely to achieve language acquisition.

● Positive affect for communicative competence - Materials should be interesting and

the learner needs to be positive about the target language, learning environment and

the learning materials.

● Noticing - Language learners can benefit from focus on linguistic or pragmatic

elements of language.

● Target language production/hypothesis testing - Materials should provide

opportunities for target language production and it is important to provide

opportunities for feedback.

The above discussion has highlighted some of the issues which need attention when

designing instructional interfaces and has identified design strategies and principles that

are pertinent when designing the interface and discussed salient principles required to

developing materials for self-access.
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Chapter 3  - Design and Development of the interface

3.1 Aims

The aim of developing the instructional interface is to create an interface that would

accommodate the needs of the students while providing a positive learning experience that

could take advantage of the many affordances instructional software offers while

improving students’ knowledge of grammar.

Students want to have access to additional grammar instruction that provides additional

feedback on errors in their production that are consistent with the needs of the course. In

class, time is limited, there can often be distractions or fear of asking for further

clarification when surrounded by peers.

The planning process was influenced by the design strategies discussed in the literature

review. In particular, Reigeluth and Nelson’s ASEC design strategy was applied as it

places significant emphasis on the learner and the task. As such, to begin with, a needs

analysis was carried out in order to define what was required to be learned. In this stage,

the course, the learner profile, the environment, needs and task analysis was carried out.

3.2 The course

During the intensive course, students receive a total of 60 or 80 hours of face-to-face

instruction with an additional part of the course being blended. Students use a learning

management system (Moodle) where they have access to exam preparation material. The

materials on the LMS coincide with materials found within their course book. Students

have expressed interest in having more access to grammar content through the LMS. The

Moodle offers students a number of different tasks with limited feedback and does not

currently make use of multimedia. Although the content provided on the moodle is not

pedagogically ideal, nevertheless, it has proved popular with students due to its ease of

access and flexibility to their learning needs.
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There is a need for supplementary materials due to the nature of intensive courses as there

are usually time constraints for the students and the teacher. As such, it would be

beneficial to provide additional grammar practice for students taking these courses. These

materials would aim to augment current teaching and allow students access to additional

grammar instruction that is closely linked to their course. With limited face-to-face time,

students would benefit from the use of multimedia.

To design teaching material one needs to consider carefully the needs of the intended

students. Nation and Macalister (2010) posit that needs analysis must first direct the

purpose of the content and secondly it should uncover what is already known by the

students and what they needs to know.

3.3 Learner Profile

The target users of the interface are advanced or C1 level students on the Common

European Framework of Reference (CEFR) who are undertaking a semi-intensive exam

preparation course with the intention of completing the Cambridge Advanced exam at the

end of the course in Spain. Students participating in this course have prior to starting the

course achieved a level of B2 on the CEFR and have demonstrated that they:

Can understand the main ideas of complex text on both concrete and abstract

topics, including technical discussions in his/her field of specialisation. Can

interact with a degree of fluency and spontaneity that makes regular interaction

with native speakers quite possible without strain for either party. Can produce

clear, detailed text on a wide range of subjects and explain a viewpoint on a topical

issue giving the advantages and disadvantages of various options. (Council of

Europe, 2001)

By the end of the course students at C1 level of the CEFR students:

Can understand a wide range of demanding, longer texts, and recognise implicit

meaning. Can express him/herself fluently and spontaneously without much
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obvious searching for expressions. Can use language flexibly and effectively for

social, academic and professional purposes. Can produce clear, well-structured,

detailed text on complex subjects, showing controlled use of organisational

patterns, connectors and cohesive devices. (Council of Europe, 2001)

Students undertaking the course are aiming for grammatical accuracy that according to the

Council of Europe (2001, p.28), “consistently maintains a high degree of grammatical

accuracy; errors are rare and difficult to spot”. While the students are working towards

achieving this level of English proficiency, it can be said that they are higher level

learners.

The students are relatively homogenous in that they are of a similar age, usually 18 - 25

years of age, with varying interests but will certainly have varied learning styles.

Students study English as an extracurricular activity and usually have other time

constraints such as work or studies in addition to learning English.

Generally, students undertaking the intensive course have strong intrinsic and extrinsic

motivation. For some, learning English is an enjoyable activity that they wish to pursue

while others require certification of their level to further their studies or to widen their

career opportunities.

3.4 The Environment

Students will access the instructional multimedia through the Moodle LMS as this will

ensure that the material is easily accessible and link with related material available on the

course. Due to this, the interface must accommodate needs such as location factors; will

the student be able to use sound or not? and will there be sufficient light and space?
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Technological factors: What type of computers will the students access the material with?

PC or Mac? and what type of browser will they use? Will they have adequate internet

connection?

The interface must support different human factors for example users with special needs

and finally, as the users will not have contact with their teacher when they are using the

interface, the interface needs to support their possible problems or doubts.

3.6 Task Analysis

The aim of the task analysis is to breakdown of user’s activities to the individual task level

to get an understanding why and how people do things and decide how they will be

automated (Galitz, 2007). As discussed in Chapter 2, this forms an important part of the

analysis stage of development.

For the intensive course, students are required to have a strong and operational knowledge

of the passive voice and be able to produce the target grammar point with ease and know

when to use it. Students taking the course would typically have studied the passive voice

previously and should have some basic knowledge of the grammar point. Although they

will have some prior knowledge, it is important that sufficient feedback is offered when

errors are made.

Figure 3.1 shows of an overview of the tasks that students need to complete while learning

about the passive voice.
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Figure 3.1: Overview of tasks

The usage section will discuss when the passive voice is used and also look at where and

when students need to use it in the exam. In the structure section, students will have to

learn about the key points on the formation if the passive voice. Finally, the practice

section will provide students with additional practice of the passive voice.

3. Post Analysis Interface Considerations

In light of the analysis of the learner profile, the environment and the task analysis, it can

be seen that the following considerations need to be made when designing the interface

(see table 3)
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Feature Relationship to interface Component

Interactive Provide feedback in different ways. Audio feedback
Text feedback

Multimedia Support different learning styles

Make content succinct and relevant to
the learning objectives.

Avoid lengthy content presentation.

Scaffolding

Social Use of agent Virtual agent

Learner control Provide users control.

Show progress.

Allow non linear navigation

Navigation controls

Controls of media

Progression
visualised

Design Eliminate unnecessary complexity as to
allow the students focus on the learning
content.

Accommodate users with special needs

Reduce on screen
content

Support Offer navigation support.

Support different browsers and
computers

Help section

Compatibility

Table 3: Post analysis interface considerations

46



3.8 Design and Development (Synthesis Stage)

After the initial assessment of the analysis stage was complete, the information gathered

was then used to first develop lesson plans of objectives for the different learning tasks that

needed to be completed by the students (see appendix 1). After this, the initial storyboards

of how the students would navigate through the materials were developed as displayed in

figure 3.2.

Figure 3.2: Early storyboard layout of user flow through the interface

With this information, initial prototype designs were made to evaluate their effectiveness.

To develop the prototype, first low fidelity paper based prototypes were created to aid in

visualising and to provide insights into how the interface and software would look and

work (Galitz, 2007). Detailed notes were made to build a narrative of how users would

work with the system (see figure 3.4). At this stage, further input from other teachers were

sought to identify potential problems with the initial layout, content and navigation.
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Figure 3.3: Low fidelity paper prototyping and planning of system level navigation and

menu.

Next, more storyboards of the screens were developed to determine the content and

structure of individuals screens and overall order of the layout. This was then used to

conduct initial testing to determine ease of system use, conformance with design

guidelines, speed of task completion and to discover any potential errors. After this initial

testing, the next step was to prepare a high fidelity version of the software.

3.9 High Fidelity Prototyping

There are a number of different applications that can be used for developing high fidelity

prototypes for software. Some of these include: Adobe Experience Design, Proto.io,
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Framer and Hype 3. For this project, Hype 3 was chosen due to its ease of use, low cost

and affordances for the given context.

3.10 Tumult Hype3

Tumult Hype3 is a rapid prototyping tool that can be used to make animated and

interactive web content without the need for extensive knowledge of coding (Tumult.com,

2017). Hype3 allows for quick development of high fidelity prototypes that work across

different platforms (e.g Windows, Mac) and the project can be easily exported to be

displayed online across all popular web browsers. Hype3 is easy to embed into website or

learning management systems and allows for easy creation of animations and interactive

content.

Figure 3.4: Developing high fidelity prototype using Hype3

3.11 Interface Outline

The instructional interface was designed to allow students easy access to additional

grammar instruction and practice outside of class as required. In doing this, the
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instructional interface was designed to cover the key grammar points needed by students,

explain and demonstrate the language and provide practice and feedback.

When students enter, they start at the main menu (Figure 3.5) where they can select what

aspect of the target grammar they wish to study. In the main menu, the interface is

simplified as to not overwhelm the user nor distract them and reduce cognitive load.

Animation is used to highlight the potential order in which students can view the material

with numbers being displayed alongside the menu contents to also suggest a learning path,

though in keeping with the learner centered design students may freely choose from the

three options as they see appropriate. This offers scaffolding support by breaking down the

required knowledge into manageable ‘chunks’ in which the students can practice with

support. However, as the intended users are more advanced students, more confident users

are able to have increased control over their learning without restrictions. Less confident

users, can follow the suggested route which offers greater support if required.

Figure 3.5: Main menu

Following principle of aesthetics (Nielsen, 1993; Galitz, 1997) and cognitive load (Clark,

2003), only content pertinent to the user is displayed to provide clarity. Non essential icons
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are not displayed unless they are relevant. For example, the home button only displays

when the users are in other parts of the programme. As such, only two icons appear on the

main menu which are the help icon, which when clicked brings up additional information

about the display (see figure 3.6) and the fullscreen icon, when clicked, opens the

application into fullscreen mode to avoid distractions from the browser or other windows

as the user uses the programme. This can be disengaged by pressing the icon a second time

or by pressing the ‘escape’ key on the keyboard as is common on applications in keeping

with the principle of familiarity (Galitz, 1997) . These two icons are persistent throughout

the programme to assist the learner and additional icons appear when they serve a

function.

Figure 3.6: Main menu with help activated

Large icons were used to ensure clear visibility and when the user moves the mouse over

hyperlinks or icons, the cursor changes to a hand symbol to signify that the user can click

it. In keeping with the principle of familiarity, the icons used simple metaphors that are

common in the real-world and consistent with applications used by learners outside of the

learning context (see figure 3.7). Non technical language is used in the help sections to

ensure they are unambiguous and easy to understand (Galitz, 1997).
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Figure 3.7: Icon metaphors used in the design

The colours chosen throughout the design were selected in order to accommodate users

who may be affected by colour blindness and which work well in low light conditions as

may be the case depending on the environment where it is used. A minimal colour palette

was used to reduce the possibility of error and to allow pertinent content to be clear and

visible . Due to this a combination of yellow (#fff200) was chosen for the help screens as it

is a high contrast colour and makes it very easy to see the additional help screens and

blue/green (#0096ba) for the interface.

Arial font was used throughout the design to ensure both consistency and ease of reading

by the users. A large font size was used to accommodate hard of sight users who may

potentially use the programme.

Figure 3.8: Structure sub-menu with home icon
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The interface where the grammar instruction takes place differs slightly from the other

areas of the programme. With the use of multimedia, it was necessary to add additional

controls and options. As can be seen in Figure 3.9, additional control were added to the

interface. These controls allow the user to enter full screen mode for the instructional

video as well as controls to increase the volume, stop, play and rewind the video as

required.

A progress bar indicates to the student their position in the lesson and how much more

needs to completed in this section. The progress bar aims to allow students to estimate

completion time and plan their time more effectively as well as aid in showing where the

learner is in the space and and highlight their learning path (Myers,1985; Oppermann,

2002). Additionally, the progress bar can be seen as a motivator as students see their

progress and that they have been successful at progressing through the task (Myers, 1985).

The progress bar would play a more important role in the final version of the prototype

when additional practice activities would be present.

Also in the learning sections, there is another icon displayed on the system bar where

students have the option to choose no sound. In catering for possible environmental

constraints or student preference, this button allows the students to read the lesson instead

of watching a video which requires sound (see figure 3.9).
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Figure 3.9: Multimedia instructional interface

Figure 3.10: No sound alternative to multimedia grammar instruction

The interface offers both visual and audio feedback throughout the different activities in

the form of direct and indirect feedback. Offering multiple types of feedback aims to

provide variety and allow for more detailed feedback to be given as can be seen in the use

of audio feedback when students select an incorrect answer. Providing feedback in
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multiple ways also caters for different learning styles with both visual and auditory

feedback.

When the students get an answer incorrect, they are given feedback that encourages them

to think about their selection and then offers the option to try again. This is used in order to

enhance procedural knowledge of the grammar construction (Kartal, 2010). Similarly, if a

student gives a correct answer, they receive both visual and audio feedback stating that

they are correct and explaining why, mimicking classroom feedback. Feedback provides

scaffolding support for both correct and incorrect answers. If required, students can obtain

additional explanations if/when they get an incorrect answer by selecting the “learn more”

icon when additional support may be needed.

Figure 3.11: Visual feedback displayed alongside audio feedback

Learner-computer interaction and interpersonal interaction (Chapelle, 2003) are used

throughout the programme to encourage the active involvement of the learner in the

learning process. In the design, students interact with the interface in a number of ways.

Firstly, through the activities presented to allow the students to practice the target

grammar. As can be seen in Figures 3.12 and 3.13, these activities are designed to allow

for the learners “engage in L2 tasks designed to maximise opportunities for … interaction”

(Chapelle, 2003 P23.). Additionally, if students are not successful in the task, the interface
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allows students to “notice errors in their output” while allowing them to negotiate meaning

in task (Chapelle, 2003 P23.). This is achieved through the use of the virtual agent who

asks students to consider the error in their decisions without telling them learner what the

answer is.

Figure 3.12: Interactive practice - Drag and drop with visual feedback

Figure 3.13: Interactive practice - Multiple choice with visual and audio feedback
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Lastly, the interface is lightweight and is only nine megabytes in total. When the

programme is loaded, all of the contents are stored locally on the computer’s cache to

ensure that there are no issues with content not loading or long waits while the student

plays videos.

Next, in chapter 4, I will discuss how the evaluation of the prototype was carried out and

discuss some of the changes that would be needed in order to improve the system.

57



Chapter 4 - Evaluation

An effective interface generates “positive feelings of success, competence, mastery and

clarity… [and the user is] not encumbered by the interface and can predict what will

happen in response to each of their actions. [When an interface] is well designed, the

interface almost disappears.” (Galitz, 1997; P. 12)

4.1 Research Tools Outline

To evaluate the interface, a talk-aloud test was conducted. Think-aloud (or talk-aloud) is a

means of eliciting aspects of a person’s thinking while they undertake a task. The

think-aloud method allows participants to verbalise ideas, facts, beliefs, expectations,

doubts and anxiety (Jorgensen, 1990). Talk-aloud protocol, which is rooted in cognitive

science, is a popular method of evaluating software in the fields of education, psychology

and computer science as it is reasonably simple to perform and useful results can be

obtained. Talk-aloud protocol was chosen as it can allow errors to be identified in the user

interface as well as provide insights from users that may otherwise go unnoticed.

There are some limitations with talk-aloud protocol. Only information that is actively

processed by working memory can be verbalised and higher cognitive load can reduce

verbalisation. Additionally, think-aloud testing can be seen as an unnatural situation as the

subjects are required to speak their thoughts while carrying out the task. Nielsen (2012)

states that subjects “typically [are] quite willing to try their best, and they quickly become

engaged in the task… and forget that they are in a study”.

Think-aloud in combination with screen recording was used to collect data about how the

student interacted with the interface. The test was conducted with two second year

advanced level students and each test took approximately fifteen minutes to complete. The

tests were conducted in a language academy where both students currently study. Both

students used Apple Mac laptops running Safari browser.
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Student A was comfortable using technology while student B was less used to using

technology though both had basic knowledge of computers and were familiar with using

the Moodle system to access practice material. During the test, student A made more

comments than student B which could be attributed to student B’s additional cognitive

load while using the programme due to less familiarity with technology. After the students

used the system, notes were made to document their comments and issues they

encountered (see Appendix 2).

My agenda in conducting the testing was to evaluate:

● How easy was it for the student to use and interact with the interface?

● What changes would be needed to improve the interface?

4.2 How easy was it for the students to use and interact with the interface?

The students managed to use the interface with relative ease. Both students expressed their

like for the interface and they both found it clear and aesthetically pleasing, especially in

comparison to their text books. In particular, both students commented on that the interface

design was clear and “not distracting and easy to understand”. Student A and B both

mentioned that the interface was “easy to use” and it was “easy to understand where

everything [was].” They found the main menu instructions “clear” and the layout “nicer

than the book”. Student B also stated that “I like it, it's interesting and it's like a game. I

think it would be useful when I want to study”.

When discussing the feedback, student B found the feedback “useful” while student A

commented that he “liked” the feedback. The students similarly pointed out that the use of

a virtual agent was good as it also gave them the opportunity to practice their listening

while using the system.
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Although their initial and final thoughts on the programme were positive there were a

number of issues that caused some confusion while they used the interface which could be

improved.

4.3 What changes would be needed to improve the interface?

4.3.1 Help Menu

In the main menu, student B initially activated the help icon to see more information about

each element on the screen. After activating the help the student read the information

about each element and found that the help instructions were clear and easy to understand.

However, the student was initially unclear how to remove the help information. After

trying different options the student eventually clicked on the help button a second time and

removed the help screen. Student A, who is more confident with computers, activated and

disabled the help icons with ease and stated that the help screen was “useful” and liked

how the information was displayed on the same screen allowing him to “return to work

quickly”.

The interface could avoid student B’s issue by adding more information about how to

deactivate the help screen. When tested, the help screen information only states “help” (see

image 4.1) which could be improved by stating - “Help - Click to hide” to inform the user

more about how to hide the help information.

Figure 4.1: Help instructions
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4.3.2 Video interface

Student B, who was less confident with technology, had no problems using the interface

for the video. She was able to use all the key functions: play, pause and enter fullscreen

without any issues. However, student A, who is a more confident user and regularly uses

technology, encountered an issue while watching the lesson. While watching, he wanted to

pause the video to explore the interface options. Instinctively, he pressed the spacebar on

the computer expecting the video to pause but the video did not. The student was used to

this function working on different interfaces such as Youtube and on his computer, but was

surprised when the interface didn’t react in the same way as other systems.

Following the principle of familiarity, it would be better to have the interface work as the

other real world example students are familiar with and add this feature to the interface.

Although this issue did not cause any problems for the student, it did cause him to stop

what he was doing to consider how he might pause the video.

4.3.3 Icon Metaphors

For the most part, students encountered no problems with the icons used throughout the

interface. There were however two icons which caused some confusion. The first of which

was the “no sound icon” used in the lesson sections of the interface menu (see image 4.2).

This icon was chosen to represent that the student could view the lesson with no sound.

However, when both student A and B clicked the icon they expected that the sound would

stop, not bring them to a text version of the lesson. Student A commented that this icon

“was kind of confusing” while student B stated “I think the icon could be better”.

61



Figure 4.2: No sound icon

To improve the understandability of this icon both students suggested that an icon that

represented reading would be more suitable and clearer than the icon that was chosen in

the design.

Another such issue arose during the practice sections of the interface. Here, a plus symbol

(see figure 4.3) was used to allow students to seek more instruction if required. Student A

stated that “this symbol is a bit confusing … maybe a different help symbol would be

better”. As in the last example, a better metaphor choice could be made to make the icons

purpose more evident. If a better icon was chosen, it could also remove the need for the

additional text accompanying the symbol.

Figure 4.3: Icon to get more instruction

4.3.4 Navigation

While both students experienced little difficulty using the navigation menu, there was one

issue that occurred during the ‘practice’ section of the programme. Student A selected an
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incorrect response to see what would happen. When he wanted to go back to correct his

error he wasn’t sure how to get back. To try again, the student needed to click the continue

icon which had led the student to believe he could not try the task again. This led the

student to think that there may be a problem with the programme. After some time of

considering the different options, he eventually chose the continue icon but was hesitant at

first.

This problem may be overcome by having a ‘try again’ button appear if the student

chooses an incorrect answer thus reducing the need to consider how to try again and

making how to act clearer.

4.3.5 Feedback

While the feedback throughout the interface was well received, both students noted two

issues. During the feedback which was given for wrong answers, student A noted that “the

explanation was too long” and it might be more useful that the parts of the sentence that

was being discussed could be highlighted to bring the learners attention to the part of

speech that interface wanted the user to focus on. Similarly, student B noted that “it might

be better to read the feedback as it might be too fast”.

Allowing for more control over the type of feedback received or providing a combination

of both visual and audio feedback might be more useful while students experience a higher

cognitive load when trying to understand their error.

Similarly, on activities that no feedback was supplied students were waiting for and

expecting feedback. Student A noted that “It’s better to have some feedback if I get the

answer right [rather than] just the colour changing”. This suggests that the students became

used to the audio feedback and found it as a useful indicator of completion. To improve the

interface, this additional audio feedback could be provided at the end of the drag and drop

activity indicating that the learner had in fact completed the activity correctly.
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From the evaluation, it can be seen that testing plays an important role in the development

process. Making the changes described above would improve both the usability of the

programme and so improve its usefulness for students using the system.
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Chapter 5: Conclusion

This dissertation aimed to explore interface design for self-access instructional

programmes. Initially, this paper focused on the interface design and assessed different

approaches to interface development and design principles. Through this, it was shown

that the interface plays a critical role as it is through the interface that the user interacts

with the learning material.

In can be said that developing a successful interface requires careful planning and clear

goals as well as an understanding of interface design principles. The interface was

developed based on the discussion in the literature review and aimed at providing students

with software that allowed them obtain additional grammar instruction outside of the

classroom. In light of the evaluation of the interface, it can be seen to be successful in

allowing students realise this goal but further changes are needed in order to improve the

interface based on the feedback received during the testing.

There are however some limitation to this study. The software developed was only tested

with a small number of students and, as such, would require further testing as well as

making the changes discussed in Chapter 4. Furthermore, further investigation as to how

successful the software was at helping students learn would also need to be established in

order to assess the value of the software as a learning tool. What is more, my role as class

teacher and conductor of the talk-aloud test may have caused students to not be as honest

as they could have been if the test was conducted in a more independent test. If the tests

were conducted with a more neutral person, it is possible they may have collected different

feedback from the participants. Additionally, conducting the test with more students may

show how less technically minded students may have approached the programme.

Nevertheless, it is possible to see that the students found the system intuitive and easy to

use and suitable for the task at hand, especially if the changes noted in Chapter 4 were

implemented.
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While developing an effective interface requires significant time and planning, it is not

impossible to imagine that teachers would be able to design and develop their own web

based materials as discussed in this paper. As technology improves and becomes ever more

intuitive to use, programmes such as Tumult Hype offer many potential benefits to

teachers wanting to design their own interfaces for web based materials.

Research into interface design and the impact it has on language learners is largely

unexplored. Further research is needed to assess the effect the interface plays on learning

and the development of principles specific to language learners would be beneficial for

both designers and learners. This is especially important as more and more content is being

provided online. Due to this, teachers and designers alike need to be more aware of the

implications their choice of design plays on learning.
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Appendices

Appendix 1 - Narrative Pattern Activity Overview

The Passive Voice - Structure & Practice

Problem:
Students are required to know:

1. How to identify identify an active sentence and a passive sentence.
2. How to change an active sentence into a passive sentence into a passive sentence.
3. How to change a passive sentence into different tenses.

Solution: Students watch a short multimedia video on each of the key areas on the passive.
After, students complete tasks to check that they are able to identify the passive voice, form it
and change it to the appropriate tense.

Aim: After using the multimedia grammar application students will be able to use the passive
voice and identify it.

Objectives:
By the end of the activity students will be able:

● Identify the passive voice
● Construct a passive voice sentence
● Change an active sentence into a passive sentence
● Change the passive into different tenses

The Passive Voice - Usage

Problem: Students need to know where to use the passive voice and where in the CAE
(Advanced Exam) they will need to use the passive voice.

Solution: Students watch a multimedia video where they see real world examples of when it is
appropriate to use the passive voice and also see where the passive voice commonly appears in
the CAE exam.

Aim: Students know where the passive voice is used and where they need to use it in their
exam.
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Objectives:
By the end of the activity students will:

● Be aware where the passive voice is commonly used.
● Be aware where in the exam they will need to use the passive voice.

Appendix 2 - Think-aloud feedback and notes

Section Student’s remarks Issues

Main menu Student A “[the menu] is clear”

Student A “I like how it's structured”

Student A “Help screen is useful as it keeps you on the same
screen… so I can return to work quickly”

Student A “[the help instructions] are clear what they say”

Student A“It’s clear what I have to do”

Student A “Menu is different than the book layout… I prefer this”

Student B “I like the design… it’s nicer than the book”

Student B “[It’s] not distracting”

Student B “[the] structure is easy to understand [the main menu]”

Student B “[help instructions] are clear and easy to understand”

Student B “[Full Screen] is good because it removes distractions. It
makes you concentrate more”

Student B initially,
was unsure how to
remove the help
boxes … After
experimenting found
how to remove the
icons.

Structure
sub-menu

Student A “Screen layout is clear … I know... I guess these are sub
lessons”

Student A “I was expecting to see how to form the passive [not
another menu]

Student B “I can see the main points of the passive.”

Student A thought
that submenu would
be better to appear
on the main menu.
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Lesson
Active vs
Passive

Student A “The screen is clear. This button brings me home”

Student A “In a video normally I can pause by pressing the spacebar”

Student A “ I like that the video can remain on the screen to check
another source”.

Student A “I expected the [no audio] icon to stop the sound but [it
brought up the text version of the lesson]

Student A “[The no sound icon] was kind of confusing for me]

Student A “you can't go backwards”

Student A “I like this [the progress bar] because you know what is
happening and it gives you an idea what to expect of the lesson.”

Student B “I think the icon [no sound] could be better”

Student A Space bar
didn’t pause the video
like he was used to
on youtube.

Student A pressed
the audio button (to
see the text version
of the lesson) but had
expected the audio to
stop. Not change to
the reading.

Practice
Active to
passive
Practice

Student A “I think the explanations are pretty clear”

Student A “[The spoken feedback] the one that I had wrong, the
explanation was too long… maybe while it's speaking the ...the part
which he speaking about changes colour...it may be helpful...maybe a
combination of visual and spoken feedback may be useful.”

Student B “it might be better to read the feedback as it might be too
fast”

Student A choose
the wrong answer to
see what would
happen. He was
unsure how to go
back and try again.
He didn’t think the
continue button would
bring him back.

Active to
passive
Lesson

Student A “This symbol [the extra help] is a bit confusing … maybe a
different help symbol would be better.

Student B “[the activity] is easy and it’s fun”

Student B “I think the feedback is useful”

Student A Some
confusion about the
+extra help icon.
Student was unclear
about what it meant.

Student B had no
problems during this
part of the
programme and had
no problem doing the
drag and drop activity

Active
passive  to
practice

Student A “I like that the instructions are [spoken]”

Student A “It’s better to have some feedback if I get the answer right
[rather than] just the colour changing.

Student A After
finishing the activity
there was no verbal
confirmation that the
activity was correct.
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The student was
expecting the agent
to say “well done” or
something like this.

Different
Tenses
Lesson

Student A “I think the videos are useful … but I would like to see how
the videos would work with other grammar points. It works well with
the passive but other grammar points may be more difficult.”

Different
tenses
Practice

Student A “I think it would be good to have visual instructions as well.”

Usage
Lesson

Student A “I think it's good that the [interface] icons don’t change”

Overall on
the design

Student A “I like the design. It’s not distracting with images and
things.”

Student A “Maybe the page titles could be in bold so it’s clearer”

Student B “It’s not distracting and it’s easy to understand where
everything is”

Student B “I like it, it's interesting and it's like a game. I think it would
be useful when I want to study.

Student B It’s useful because it gives you feedback.”

Student B “I think it's easy to use”
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