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Abstract.  

 

This paper describes the application of a user centered methodology to the de-

sign of mixed initiative web interfaces for English education. While user cen-

tered design methodologies are common for general web design, mixed initia-

tive systems are generally developed within the artificial intelligence communi-

ty with designs focusing on functionality rather than end user satisfaction. As a 

result, the usability of these systems is poor and real-world users are unable to 

make proper use of them. Moreover, the systems cannot be thought of as truly 

mixed initiative since a user initiative cannot be adequately combined with arti-

ficial intelligence. This paper describes our efforts to address these issues using 

a case study focusing on English teaching and b-learning. This involves the use 

of interviews, questionnaires and focus groups aimed at involving users during 

successive stages of a prototype life cycle development model. The resulting in-

terface is found to be more accessible and generally more useful for our target 

user groups of students and teachers. 
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1 Introduction 

Education plays an important role in multiple aspects of development and infrastruc-

ture. However, in order to encourage people to learn and take part in the educational 

system it is important to provide them with the tools they need to learn whilst at the 

same time taking into account their different styles of learning [1]. Adapting educa-

tional activities to individuals is not easy since everyone has different educational 

needs and requirements.  Nonetheless, recent years have seen a dramatic rise on the 

use of information technologies for teaching, particularly for the use of e-learning and 

b-learning [2]. These technologies are being developed and adapted for the use of a 

growing number of organizations for both internal training and education. While each 

different mode of education has its relative advantages and disadvantages regardless 
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of the method of delivery, it is important to offer the right tools in order for people to 

be able to achieve their own particular learning objectives. Here, the degree of com-

munication between student and teacher is essential. 

One of the alternative channels of communication between teachers and students 

during the e-learning process, along with e-mail, chat and instant messaging, are 

Learning Content Management Systems (LCMS) [3]. These allow the reuse and shar-

ing of e-learning content from a central on-line repository. Popular LCMSs include 

Moodle, Chamilo, WebCT, Sakai and Claroline [4]. These do not however display or 

allow for the management of learning activities sequences adapted to individual stu-

dents profiles restricting the teacher to the development of a generic sequence of ac-

tivities for the whole group. A more flexible approach, known as mixed initiative e-

learning [5], combines Artificial Intelligence (AI) techniques with LCMSs to adapt 

learning sequences to individual student needs. There currently exist a number of e-

Learning systems which use Planning and Scheduling (P&S) techniques [6,8] to make 

adequate sequences of activities in a course to meet the needs of individual students. 

The majority of these systems were however developed considering the functionality 

of specific learning objectives without taking into account the satisfaction of end us-

ers. These systems are limited in their capacity to function in an e-learning context 

due to the fact that their interfaces not properly adapted for public use. Examples of 

such interfaces can be seen in Fig. 1. Figure 1 shows a desktop interface developed by 

education experts in order to provide full information about course materials. Figure 2 

is an example of an interface developed by software developers for software develop-

ers with an excessive amount of poorly distributed information making it difficult for 

users to understand or operate [9]. While these interfaces are often described as being 

‘mixed initiative’, we believe this to be a misnomer since it is difficult for normal 

users to take the initiative in their part of the interaction due to usability limitations. 

For this reason we describe the interface we plan to develop as being a truly mixed 

initiative interface, using AI techniques such as P&S and agents that interact with 

these interfaces. This paper describes how our true mixed initiative interface is devel-

oped through the adoption of a user centered methodology [10] based around a Visual 

Ethnographic-Contextual study including interviews, Focus Groups and low-fidelity 

prototyping.  

 



 

Fig. 1. A typical course material external capture screen given by RELOAD software. 

 

Fig. 2. A  Content Planning Interface. Here we can see evidence of information overload, ill-

considered distribution of components and an un-intuitive layout, contributing to an overall 

poor user experience.  

 



2 Case Study 

As a case study for our true mixed initiative interface we are developing an on-line 

course generation/adaptation module for a Virtual Campus e-learning environment. 

This will provide the necessary tools to allow teachers and students to extend both the 

coverage and scope of teaching/learning using an interface that allows for a satisfying 

user experience. As part of an initial requirements analysis for this project, we found 

that undergraduate students in our university do not have a consistent interest in learn-

ing English and do not make a proper effort to learn. A sufficient knowledge of Eng-

lish would only become important after a student graduated or was required to pass an 

English exam in order to progress in their degree course. With the development of our 

mixed in initiative e-learning environment, we hope to develop more of an active 

interest in language learning throughout the students’ education. So, we decided to 

develop a prototype mixed initiative on-line course generation/adaptation module, 

with the objective to contribute in the solution of this problem. 

 

3 Methodology 

The overarching objective of our research is to tackle the problems of English lan-

guage learning in our university through an improved understanding of the require-

ments and activities of students and teachers, and use this information to develop 

adaptive mixed initiative e-learning interfaces. For this, our methodology process 

began with a Visual Ethnographic-Contextual study, interviewing seven teachers from 

our university’s Language Center. This was followed by the application of two differ-

ent questionnaires to a group of thirty three PETB (intermediate) level students. These 

were a Felder and Silverman learning style questionnaire[7] and a multiple-choice 

questionnaire (see Appendix A: Student Questionnaire) based on the Iceberg Theory 

[11] to try and understand the student’ thoughts on English learning and the use of 

technology. The objective here was to develop an understanding of how students 

learn, and use the results to support our teachers in the development of their work. 

Our choice of a Felder and Silverman learning style questionnaire was made in order 

to assess the adaptability of students. This was important since adaptability is general-

ly crucial for a student to perform well in an e-Learning environment. The Felder and 

Silverman test is also known to work well with engineering students, and the majority 

of our students are from an engineering or scientific background. Our other question-

naire took into account the Iceberg Theory to consider aspects such as action, envi-

ronment, communication, solving problem and thinking.  

4 Results 

Our typical teacher profile was found to be foreign (usually from the United 

States), aged between twenty-nine and sixty-one years old, with at least a bachelor 



degree and a teaching English as a foreign language (TEFL) certificate.  Figure 3 

shows an English teacher at our university being interviewed in her normal working 

environment. From the interviews (see Appendix B: Teachers Interviews) we found 

that these teachers considered the methods and resources for teaching and learning of 

English in the university not always to be relevant. They considered that classes alone 

are not enough to learn English and that, if a student is to be successful, they should 

really be able to apply more of their personal time to learning. Teachers felt they 

needed to adapt their learning materials to a Mexican context in order to attract stu-

dents and take account of the students’ course of study, so they could incorporate 

interesting course material into study programs. The teachers also had the feeling that 

the books and materials used for learning English were not entirely suitable. The 

teachers were not able to customize their learning materials and felt that resources did 

not reflect the students’ natural learning style. They also had a larger number of stu-

dents enrolled in courses (between 30 and 100 students for each teacher) and found 

that it took too long to mark assignments. Another problem was that the teachers did 

not have the necessary computing equipment or software to provide additional sup-

port to classes. Moreover, whenever such materials were made available, students did 

not make use of them. Despite this, all the teachers are motivated to teach their native 

language and would work hard to improve the courses wherever possible. They would 

often share advice and discuss their work amongst themselves and they considered 

technology as a great way to attract the attention and interest of the students to en-

courage a more active participation in English language learning.   

 

Fig. 3. Interview with an English teacher (left) in her normal working environment. 

The students involved in our study were Mexican (twelve male, eleven female), 

aged between eighteen and twenty four studying for a bachelor degree. The results of 

the Silverman and Felder questionnaire were that pupils tended to be, for the most 

part, active, sensory, visual and sequential learners. Students also preferred to work in 

teams, liked to learn through real-life events, learned best by seeing pictures and dia-

grams, and learned in small steps with a linear progression. Some of the results of the 

second questionnaire are shown in the following table. These revealed that: 65% of 

our students believed they already had enough classes to learn English and only 13% 

spent more than an hour a day in personal study. 100% of the students told us they 

enjoyed learning English and were motivated because they wanted to learn a new 



language (31%), travel and see other countries (25%), work in a transnational corpo-

ration (20%) or simply graduate from university (12%). 60.86% of our students con-

sidered learning English difficult. This was mostly due to the fact that they could not 

find the time for private study due to the accumulative workload from other courses. 

However, all of our students considered it important to learn English in order to de-

velop professionally, and they spent a lot of time on social media, watching videos, 

listening to music in English, interacting with peers and posting online. 

 

Questions Answers 
Do you consider that you 
receive enough English 

classes? 

 

65 % 
Yes 

45% 
No  

  

What personal time do you 

spend studying English? 

 

13 % 

> 1 hour 

73% 

< 1 hour 

  

Do you enjoy learning 
English? 

100  
Yes  

   

Which are your reasons 

for learning English? 

31 

Just to learn 

25 

Travel and see 
other countries 

20 

Work in a 
transnational 

corporation  

12 

Graduate from 
the university 

Is it difficult for you to 

learn English? 

70 

Difficult 

30 

Not difficult 

  

Table 1. Student needs, behaviors and attitudes toward English learning 

5 Implementation: A ‘true’ mixed initiative b-learning interface 

According to the results of our interviews and questionnaires, we began to develop 

a series of prototype mixed initiative learning management system interfaces that 

combine artificial intelligence with teacher input to cater course material to the needs 

of individual students. Our final prototype is to include generic models for adaptable 

systems to be used in a university environment. These systems will be both easy to 

use and intuitive for lecturers and students alike, they will provide intelligent content 

and learning activity sequences to lecturers and students, and allow lecturers to adapt 

course content in order to improve the educational experience of the student while 

elevating some of the logistical problems associated to a larger student to teacher 

ratio. We plan to assure that these interfaces comply with real world user needs by 

continuing to enact a user centered approach to requirements analysis, development 

and evaluation of software prototypes.  

Another important aspect being considered is that the interfaces should allow a 

teacher to work with agents and collaborate to generate an appropriate Learning plan 

for each student. Agents should be able to support the teacher in the preparation of 

their working material. On the other hand, agents should support students in their 

continuous evaluation and the adaptation of learning material to each students as well 

as monitoring their progress.Throughout this work, feedback and involvement from 

users has been crucial for enabling interfaces to meet the needs and requirements of 

actual system users. So far we have conducted usability tests using low-fidelity inter-



face mockups and card sorting [12] involving usability experts, teachers with experi-

ence of e-learning and sample users from the languages department (see Figure 3).  

 

Fig. 3. Usability tests with paper prototypes and sample users from the languages department.  

The results obtained during the early usability tests were taken into account in order 

to improve our interface by adapting it to the vocabulary of the users and organization 

of the interface. These early studies also helped us refine our understanding of the 

initial user requirements. Latter usability tests were performed with medium fidelity 

prototypes. The results of these tests were that 60% of users did not like the distribu-

tion of elements and colors used and all users found it necessary to include technical 

support options with more intuitive controls and operational mechanisms. Before 

testing, we expected figures around 70% of approval. Results were not as expected, so 

changes must be made. Figure 4, 5, 6 and 7 show the evolution of the interface 

through various prototype stages, according to the users’ feedback. The users had a 

positive reaction after seeing the final prototype and were encouraged by the idea of 

using a mixed initiative b-learning system for their courses in the future. 

 

Fig. 4. Paper prototype. 



 

Fig. 5. Medium fidelity prototype. 

 

Fig. 6. Initial working prototype. 

 

Fig. 7. Further refined working prototype integrated with Moodle LMS. 



6 Conclusions and Future Work 

Due to the need for what we have called a true Mixed Initiative e-Learning frame-

work (i.e. a framework with a usable accessible interface), we are in the process of 

developing a number of interfaces prototypes using a user centered methodology. 

These interfaces show the potential of Mixed Initiative to improve the overall user 

experience. They make it possible to allow teachers to adapt the content and sequence 

of learning activities to students by making course material more relevant, and at the 

same time help resolve their own workload issues by increasing the capacity of stu-

dents to work independently.  

Our early results show great promise for the development of our final prototype, 

which will include a full implementation of a mixed initiative system that combines 

artificial intelligence controlled course sequence planning with human input. This will 

be evaluated using a full ethnographic study to assess the extent to which a mixed 

initiative enabled adaptive systems can improve the educational experience of both 

lecturers and students. 

We expect that our contribution will be used as part of the Virtual Campus project 

of the Technological University of the Mixteca and extend its usage into our whole 

Oaxaca System of State Universities. 
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Apendix A: Students Questionnaire 

Datos estadísticos  

1) Edad: 

2) Sexo: 

3) Procedencia (Región/Bachillerato): 

4) Carrera que estudias: 

5) Semestre: 

6) Estilo de Aprendizaje 

Datos estadísticos  

1) ¿Te gusta aprender inglés? Sí /No 

a. ¿Por qué? 

2) ¿Qué tiempo dedicas para estudiar inglés? 

3) ¿Qué te motiva a aprender inglés? 

4) Actualmente, ¿se te dificulta el aprender inglés? 

5) El material que te proporciona el profesor ¿consideras que es suficiente para tu aprendi-

zaje? Sí /No 

a. ¿Por qué? 

6) ¿Complementas tu aprendizaje de inglés por tu cuenta? Sí /No  

a. ¿Cómo? 

7) ¿Estudias inglés después de clases? Sí /No  

a. ¿Durante qué lapso de tiempo? 

8) Si tuvieras la opción de elegir el material con el que quisieras aprender ¿qué elegirías? 



Videos Audio Material impreso Material en línea Otro:___________ 

9) ¿Alguna vez has tomado algún curso en línea? Sí /No  

a. ¿Cuál fue tu experiencia? 

10) ¿Cuál es tu impresión/experiencia con aprendizaje en línea? 

11) ¿Para qué usas la computadora? 

Apendix: Teachers Interviews 

Datos estadísticos  

1) Edad: 

2) Sexo: 

3) Nivel académico: 

4) País de procedencia: 

5) Número de alumnos promedio al que le da clases: 

6) Tiempo que lleva trabajando en la Universidad: 

Datos laborales  

1) ¿Qué lo motiva a enseñar inglés? 

2) ¿Ha utilizado alguna herramienta o información extra, disponible en internet, que le 

permita completar la formación del alumno? Sí/No 

a. ¿Cuál? 

3) El material que utiliza para preparar sus clases ¿de dónde lo obtiene? 

4) ¿Qué tipo de material utiliza para impartir su clase? 

Audio Videos Material impreso Material en línea Otro:___________ 

5) ¿Qué tecnologías/herramientas utiliza para impartir su clase? 

6) ¿Cómo realiza la preparación de su clase? 

7) ¿Cuánto tiempo invierte en la preparación de su clase? 

8) ¿Cada cuándo realiza actualizaciones al material que utiliza en clase? 

9) ¿Cómo evalúa al alumno? 

10) ¿Considera que todos los alumnos aprenden de igual forma?  Sí /No 

a. ¿Por qué? 

11) ¿Cuánto tiempo invierte en evaluar a un alumno?  

12) ¿Para qué usa la computadora? 

13) ¿Qué diferencias nota Ud. en cuanto a su trabajo con aquellos de los profesres mexi-

canos? 

 



Trabajo colectivo  

1) En su área de trabajo, ¿sus compañeros y Ud. trabajan colectivamente? 

2) ¿Cada cuándo trabajan colectivamente? 

3) ¿Comparten el material que utilizan en clase? 

4) ¿Qué decisiones toman de manera colectiva? 

 

 

 

 

 


