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In this exploratory study cornputer-assisted language leaming (CALL) and the 

teduiology of instructional practice were explored to gain a better understanding of 

the manner and nature in which adult leamers cm be brought to learn a second 

language. Three areas of inquiry were examllied, leamer attributes, learning 

environment, and alternative methods of inquiry. 

Post secondary university students completed a classroom independent 

course in introductory German delivered entirely on computer. Lesson 

performance data aaoss nine variables and four treatment conditions were gathered 

to determine the impact of smeen design and instructional prompting on 

instructional outcomes. To gain a better understanding and to devebp a richer 

account of the CALL experience four post secondary participants were obse~ed  

completing the course. Video, audio and journal data were colleded and analyzed 

using qualitative methodologies. 

Except in specific lesson instances the application of saeen design prinaples 

and the inclusion of instructional prompts did not lead to any significant 

quantitative differences in leaming outcomes. Factor analysis of the attitudinal data 

did not result in the identification of specific attitudinal factors that influenced 

lexning outcomes. 

The qualitative analysis revealed that the learning experience was highly 

individual. Leamer independence, persistence and personal motivation were 

factors in the successfd computer assisted language learning experience. 

An argument was made for the application of both quantitative and 

qualitative methodologies in examining the CALL experience. Further research 

should incorporate a larger sample size, the application of instnictional design 

prinuples, a more preuse application of instructional prompts, and the inclusion of 

a second qualitative data evaluator. 
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Chapter 1 

THE PROBLEM. 

r'ntrod~ction 

Achieving new insight into the understanding of the leaniing of language is 

still an enigrnatic and poorly understood process (Paramaskas, 1986; Richmond, 

1993). Consequently we do not have a dear understanding of the manner and 

nature in which students can be brought to leam a second language (Pederson, 1989), 

never the less we are developing computer-assisted language learning (CALL) 

lessonware to aid in learning a second language (Gilby, 1990; Forrest, 1994). In this 

instance research is not ahead of practice. 

The real value of CALL has not been stated with any degree of confidence in 

the fiterature (Eisde, 1984; Forrest, 1994). A variety of factors have been sited as 

influencing the discontinuous developrnent of computer-assisted language leaming 

research. These are, (a) pedagogcal shifts in second language leaming theory 

(Chaudron, 1990), @) changing CALL instructional methodologies (Herron & Moos, 

1993), (c) academic, experiential and attitudinal characteristics of the learner (Jones, 

1993), and (d) an incoherent CALL research agenda (Paramaskas, 1993). As a result it 

is unclear if computer teduiology cm be used to help students learn another 

language effecfively (Obadia & Obadia, 1990; Forrest, 1994). 

While the theoretical underpinnings may change between cunicula, the 

application of computer technology to any area of human endeavour is dependent 

on the practical application of the theoretical underpinnuigs of human-cornputer 

interaction (HCI). HCI is recognized as one of the central elements in the design of 

effective computer software (Laurel, 1990; Preece, 1993; Kaplan, 1997). The nature 

and manner in which HU research is conducted is undergoing reevaluation 

(Bannon, 1991; Carroll, 1988), and there is a rishg tendency in HCI research to not 

only co I l ec t ' d~  in controlled environments, but also to explore and asseçs adual 

learning practic& in situ (Nardi, 1996; Neuman, 1991; Preece, 1993). 



This study attempts to bring darity to these issues and to provide insight into 

the manner in which addt  students leam to read a second language using CALL 

technology. In this study cornputer-assisted second language learning and the 

technology of instructionai practice were explored with HCI serving as the 

theoretical springboard. Three areas of inquiry significant to the success of CALL 

delivery were examined: leamer attributes, saeen design, and alternative methods 

of inquiry. 

Background to the Problem 

CALL research is still in its infmcy (Nagata, 1993), therefore CALL fiterature 

provides very little guidance to assist researchers in understanding how to (a) use 

computer technology in the compter-assisted language leaming process (Herron & 

Moos, 1993) and how to (b) develop effective CALL Iessonware based on accepted 

theoretical prinàples (Palmberg, 1989; Paramaskas, 1993). 

As is often the case with rapid teduiological innovation, computer 

technology has been implemented in the CALL environment: 

1. In the absence of an accepted theory of second language learning (Garrett, 

1991; Pederson, 1989). 

2. Without applying the principles of human-cornputer interaction and 

computer-based instructional design (Palumbo, & Bermudey, 1994). 

3. By co-opting firçt and second Ianguage models of inqujr (Wyatt, 1988). 

4. By depending on personal instructional praaice (W. Gilby, personal 

communication, May 15, 1991). 

5. Based on personal practical knowledge of the subject area (Cioran, 1993). 

Research in CALL has been narrow in scope (Garrett, 1991), based on 

computer-assisted instruction methodology (Underwood, 1987), comparative in 

design (Clark, 1988), and aiterion based (Wyatt, 1988). %me CALL studies have 

focused on the cornputer as an instrument of change (Carey, 1989; Clark, 1988), 

rather than as the instrument of instruction; one that complements and/or 

facilitates the language leaming process (Palmberg, 1989). Pederson (1989) states that 



CALL research has attributed leamhg gahs "...to the medium itself rather than to 

the way the medium was manipulated to affect achievement." (p. 104). More 

recently Garrett (1991) has suggested that CALL researdi has not been very revealing 

because sesearchers have relied on traditional research methodologies, paradigms 

which favour behaviouristic inquiry models, to the exclusion of interpretive 

methodologies, which focus on situation and experience (Garrett, 1991; Neuman, 

1991). Traditional models tend to attribute 1ea-r-g gains to the medium itself 

(Clark, 1985,1987), rather than to the way the learner manipulates the medium to 

effect personal instructional outcomes. 

Wyatt (1988) and Jones (1993) argue that these methods have resulted in 

outcomes that are difficult to irtterpret and a CALL agenda that la& focus and 

direction. Problems with the direction of CALL research have also been athibuted to 

the rapidly changing state of computer technology (Forrest, 1994), evolving theories 

of learning a second language (Chaudron, 1990), a limited body of research guiding 

the application of human-computer interaction principles in the design of 

computer-assisted language learning software (Naiman, 1993), and evolving 

methods of inquiry (Nardi, 1996; Neuman, 1991; Roche, 1993). 

The C h a n a  State of Cornouter Technoloq 

Cost and computer capabilities are no longer limiting factors in the design 

and application of CALL. Approxïmately every eighteen months computer 

processing power doubles and hardware costs deaease proportionately. It is now 

possible to integrate and present the second language learner with visual, auditory, 

and written information, allowing instnictional designers to create more complex 

and inter active envir onments (Forrest, 1994). 

Cornputer technology gives the instructional designer the tools, but the 

application of research provides the theoretical foundation ftom which to build. 

CALL lessonware development has reLied on a very narrow body of CALL research, 

which in tum has been based on a history of inconclusive cornputer-assisted 



instructional research in other curricula (Furstenberg, 1990). 

Otto (1993) cautions that the potential of the technology should not be the 

focus of CALL endeavours, but rather the focus shodd be on how and where to use 

its capabilities to enhance leamers' knowledge ~ n d  understanding of a second 

language. 

To begin to know how and where to apply evolving compter technology, 

CALL research must focuç on acquiting detailed highly individualized context- 

bound information gathered by directly observing the leaming of a second language 

(Doughty, 1989; Naiman, 1993) and understanding the nature and stnicture of the 

factors that influence learning outcornes as they are operationalized in a highly 

contextualized CALL framework (Otto, 1993). One of the conditions necessary for 

this to occur, is for second language learning theory to mature and evolve 

(Warkentin, 1993). 

Theories of Leamine a Second Lanmagg 

Two models have been postulated to explain the learning of a second 

language: second language acquisition (SLA) and second language leaniing (SLL) 

(McLaughIin, 1987). Second language acquisition is used to refer to 'pidcing up' a 

second language through exposure (Chaudron, 1990; Ellis, 1985; McLaughün, 1987). 

This is an experiential process of meaningful interactions with the environment 

and other people using the target language. Second language learning is used to 

refer to the conçcious and prescribed or scripted study of a second language 

(Chaudron, 1990; Ellis, 1985; McLaugNin, 1987). The differenceç between SLA and 

SLL are not always dearly explïcated in the literature, and in many instances used 

inappropriately out of their theoretical and practical context. The author of this 

study views them as two distinct processes that may overlap in some c5rcumstances. 

Therefore each will be referred to in this study as required in its appropriate context, 

and the SLA-SLL didactic d l  be treated holistically and will be referred to as 'the 

learning a of second language'. - 



Within this framework five theoretical models exist to explain second 

language leaming and language acquisition processes: the Monitor Modd (Krashen, 

1981), Interlanguage Theory (Selinker, 1969), Linguistic Universals (Chomsky, 1975), 

Acculturation (Stauble, 1978), and Cognitive Theory (Sdiumam, 1983). There is 

considerable disagreement in the fiterature in regard to the context in which the 

Mer i ng  terminologies should be used (Gilby, 1993). Never the less theorists have 

been unable to satisfactorily explain how adults acquire or learn a second language 

using any of these models (Patrikis, 1990). 

To further complicate this theoretical mix, it is thought that one addt second 

language leamer may leam a second language very differently from another (Cook, 

1991). No one theory offers a set of explanations for the leamùig of a second 

language and related phenornena in al l  instances of the language learning 

experience (McLaughlin, 1987; Roche, 1993). 

Software design begins with the selection of a theoretical foundation based on 

accepted instructional theory and practice. These theoretical foudations pose a 

challenge for CALL designers because no one theory of second language learning is 

more widely accepted than any another (Cook, 1991). After selecting the theoretical 

foundation, issues of instructionai design are addressed (Jonassen, 1988; Winograd, 

1996) and the manner in which the user is to interact with the content in a 

cornputer-based context is examined (Powell, 1990). Designing for effective user 

interaction is based on prinaples of human-cornputer interaction (Laurel, 1990). It 

is referred to as human computer interface design (Preece, Rogers, Sharp, Benyon, & 

Carey, 1994). 

Human-Corn~uter Interaction 

Design principles for cornputer-based instnictional delivery have been built 

upon a foundation of instruct io~l  design and human-compter interaction 

research (Jonassen, 1988; Laurel, 1990). HU research has been concerned with the 

practical problems of designing the human-computer interface and evaluating 



human-cornputer interaction with design of the interface. Accepted d e s  and 

prinaples of HU have been applied to the instructional design of software and to 

the design (layout) of cornputer screens, a process referred to as screen design 

(Cooper, 1995; Powd, 1990; Preece et al., 1994). Many of the psychologicd 

dimensions of human-compter interaction and user interface design are 

understood (Hannafin, 1989 ; Marchionhi, 1991). A broad body of literature 

adchesses many issues of HCI, instructional design and screen design in a wide 

variety of interactional and instructional contexts (Allessi, & TroUip, 1991; Jonassen, 

1988; Wilson & Jonassen, 1989; Winograd, 1996). A review of the literature shows 

that HCI principles have not been methodically applied to the development of 

CALL lessonware (Pederson, 1989), nor have they been incorporated into CALL 

research (Forrest, 1994). In part this is due to an oblique and unfocused CALL 

research agenda and evolving methods of data collection and analysis (Garrett, 

1991). 

Evolvin~ Methods of Inquiry 

Reçearch in the learning of a second language has traditionally taken two 

investigatory approaches (Doughty, 1989; Wyatt, 1988). Teachers and researchers of 

second languages have gained insight into language learning processes through the 

collection of empitical data and through observation and teadiing. These methods 

have formed the basis from which many theoretical second language leaming 

models have been developed (Doughty, 1989; Nyns, 1989; Chaudron, 1990). From 

this body of research very little effort has been made to determine the relationships 

between theoretical knowledge and instructional practice (Chaudron, 1990; Doughty, 

1989). As yet, no one theory of second language Iearning adequately explains the 

second language leaming process in any context (Gilby, 1993; Lightbrown & Spada, 

1993). This lack of unity of purpose in research adds a level of difficulty to the CALL 

instructional design process. 

CALL literature does suggest that a significant amount of research is still 



required (Wyatt, 1988; Garrett, 1991). There is an opportunity to adapt and adopt 

modified methods of inquiry and bring these to the investigations of human 

computer interaction (Preece et al., 1994; Tognazzini, 1992), cornputer-assisted 

instruction (Nardi, 1996; Neuman, 1991) and compter-assisted Ianguage learning 

research (PaIumbo & Bermudey, 1994; Wyatt, 1988). 

Research Needs 

Even in the absence of accepted second language leamhg pedagogy 

(Chaudron, 1990) and under circumçtances in which the technology of delivery is 

continuously changing, CALL, has become an accepted practice in the context of 

leaming a second language (GiIby, 1993; Mydlarski, 1993). But, research is still 

required to provide theoretical, explanatory, and practical information about the 

speafic ways CALL c m  be used to deliver effective second language learning 

instruction to adult leamers Pederson, 1989). 

Many factors influence the success of computer-based instructional delivery 

(Allessi & Trollip, 1991; Crook, 1994). Many of these factors have not been 

investigated in a CALL context (Garrett:, 1991). Determining which factor or 

combination of factors actudy effect CALL outcornes has yet to be explored in any 

depth. 

Factors that may influence the delivery of effective compter-assisted second 

language leaming include the academic and technological sophiçtication of the 

learner (lemer attributes), the context and manner of its implementation (human- 

computer interaction) (Paramaskas, 1993) and the methods used to acquire new 

insights into CALL processes (Pederson, 1989). 

A limited body of research provides guidance in (a) determinhg which 

learner attributes are relevant (Wyatt, 1988; Jones, 1993; Palumbo & Bermudey, 

1994), @) the application of human-cornputer interaction principles in the design of 

cornputer-assisted language leaming (Naiman, 1993), and (c) the application of 

evolving methods of inquiry (Nardi, 1996; Neuman, 1991). 



To provide CALL softwafe designers, CALL researchers and second language 

instnrctors new iwights, and a much ridier depiction of the interrelationships 

between these phenornena, the development of a solid theoretical foundation and 

coherent research agenda has been suggested (Paramaskas, 1993). To build upon our 

existing knowledge, an examination of (a) leamer activity based on the attributes a 

learner brings to the second language leaming task, @) HCI in a CALL context, and 

(c) a broadened methodology of inquiry in the CALL context are required. 

The Learner 

The fiterature suggests that the foUowing leamer attributes have the potentid 

ta influence language learning outcomes: learning style (Garner, 1990), previous 

language leaming experience (McLaughlin, Rossman, & Mdeod, 1990), knowledge 

of 0th- languages, (Jamieson & Chapelle, 1988); age (Collier, 1987), affective factors 

such as, motivation, attitudes towards learning, and leamer expectatiow (Semb, 

EUis, Montague, & Wulfeck, 1991), metacognition (Salomon, Globerson, & 

Guterman, 1989). 

Pederson (1989) examuied the complexity of leaming a second language 

independent of classroom instruction, using only compter-assîsted second 

language leaming software. Focus in this research was placed on the learning task 

the learners believed they were undertaking and the manner in which they 

undertook those tasks. Analysis of the qualitative data suggested that leamer 

attitude, previous leaniing experiences, and personal perceptions of the language 

leaming task were significant to the leaming outcomes. The majority of the 

leamers indicated that they derived greatest satisfaction from being able to control 

the pace of their leaniing. 

Pederson (1989) recommended that one possible and as yet untapped data 

resource for learning more about what a leamer is actually doing when engaged in a 

CALL experience would be to create the equivalent of 'dribble files'. These files 

could for example collect output characteristics and record students' responses to 



questions, latemies, frequency of recouse to 'help screens', tune on task, and the 

selection of branching alternatives. 

Issues of instructional need, expectation and self-perception were dso 

indicated as having a potential impact on how second language learners respond to 

insiructional strategies, instructional tools, and leaming environnients (Forrest, 

1994). 

To obtain similar quasi-quantitative data, Neuman (1991) and Richmond 

(1993) recommend the adoption of 'person-orienteci' data sets, which would indude 

personality factors, cognitive styles, motivational, attitudinal and alfective factors, as 

well as the collection of 'narratives of experience' based on personal practical 

knowledge (Comelly & Clandinin, 1988). Interpretive narratives of experience 

(Walsham, 1993) would possibly refiect the diversity and rkhness of actual eventç by 

examining global attributes, such as, context, tirne, place, personal experience, and 

circumstance, conditions normaily controIied for in expehental situations. 

Human-Comriuter Interaction and CALL 

The variety of interaction possible between compter-based instructional 

software and the learner, and the complexity of that interchange is dependent upon 

(a) the purpose for presenting the information, (b) the role of the learner (adive 

participant or passive receiver), (c) the sophistication of the instructional design, (d) 

the sophistication and complexity of the human-cornputer interface (as a factor of 

the application of Ha prhciples and as manifested in the saeen design), and (e) the 

cornputer's capability to rapidly process complex bi-directional data (digital audio 

and video, user feedback) streams. General design principles for the development of 

CALL are yet to emerge from the research (Jones, 1993). 

Hannafin and Hooper (1989), and Grabuiger (1993) state that the primary 

function of effective screen design is to influence how learners process information 

and by (a) fomsing learners attention, @) developing and maintainhg interest, so as 

to promote deep processing (cognitive and metacognitive), and (c) the integration of 



new content into exiçtllig schema. Purposeful organization of information in a 

lesson should be accomplished through the logical chunking of information into 

fiames (individual saeens) (Grabinger, 1989), and the subsequent struauring of 

these screens into fundonal areas- The saeen design could indude areas of, (a) 

navigation, @) orientation, (c) instructions, (d) feedback, (e) text, and ( f )  other media 

(Garner, 1990; Hannafin & Hooper, 1989). 

Wilson, Mdheim, and La* (1994) believe that effective saeen design should 

assist the kanier in controlling the learning experience. StRckland and Poe (1989), 

and Andersen (1991) state that saeen design should act as a bridge and promote 

interaction between learner and instructional content, while Aspillaga (1992) asserts 

that it should enhance learner retention. CALL literature does not speak to these 

issues in any detail (Garrett, 1991). 

HCI research addresses alI aspects of the HCI experience, including issues of 

information struduring and presentation, instructional prompting, confirmational 

strategies (verification that intended learning has occurred), temporal pacing of 

tasks, help seeking behaviour, and program navigation (Brown, & Marlin, 1994; 

Laurel, 1990; Mandel, 1997). The CALL literature does not speak to these issues, 

there is a need to determine the impact of these factors in a CALL context- 

The primary mode of lesson delivery and interaction with the adult 

cornputer-assisted Ianguage learner is still through the cornputer saeen and is still 

alrnost excluçively text-based (Bernard & Lundgren, 1994; Garrett, 1991, Gilby, 1990 ). 

Determinhg the screen design to apply or develop in a given instructional context 

is a complex problem to resolve because the designer needs to consider and account 

for many disparate variables (Rivilin, Lewis, Q Cooper, 1990). 

The process of selecting relevant variables to indude in the screen creation 

and testing stages, and the subsequent modifications so as to maximize instnictional 

delivery and user interactivity, is a complex task. The designer has to take into 

consideration the purpose of inçtruction, the complexity of the teaching/learning 

experience, the pedagogical underpinnings of the subject domain, the type of 



content to be displayed (text, audio, visuals), the nature of the information exchange 

desired, and the body of research that speaks to the design problem (Bilan, 1996). 

Screen design problems in a CALL context are not primarily related to the 

capabfities of the computer or the software tools available, but with our la& of 

understanding how adults interact and learn hom CALL lessonware (Garrett, 1991). 

There is a need to explore the role of effective screen design in the creation and 

successful delivery of CALL lessonware. There are many possible avenues of 

inquiry available for investigation (Neuman, 1991; Preece et al., 1994). 

InauW 
There are three major difficulties in attemptirig to determine how computer- 

assisted language leaming ocisurs. The first is an inability to directly observe the 

second language learning process in a CALL context (BIomeyer, 1985). The second 

has been a lack of data in su"aent detail to allow the researcher to eluadate the 

involuted processing and causal variables involved in the l e a z g  process 

(Pederson, 1989). The third is that language learning and CALL research 

methodology have tended to blend empincal reductioniçt research paradigms of the 

physical saences, with behavioral models favoured by the psychological saences, in 

the study of human leaming behaviour (Gass & Schachter, 1989; Jones, 1993). 

Research results have been similar to those found in the large body of compter- 

assisted instructional literature (Russell, 1987). In short, CALL has been effective 

when performance is measured as a function of test scores (Phillips, 1987a; Wyatt, 

l988a). 

The inability to directly observe the language learning process will remain for 

the foreseeable future, but the second and third diffidties can now be addressed by 

using advanced computer technology and a mix of qualitative or modified data 

collection and analysis methodologies. 

Many years ago Salomon and Uark (1979) stated that there was a need to 

reexamine the methodology of research on media and teduiology in education. 



This argument is s u  being made (Clark, REJ985; Clark, J.D.L., 1988) and there are 

an increasing number of proponents for the use alternative inquiry methodologies 

in cornputer-assisted educational research (Phillips, 1987a; Neuman, 1991; Salmon, 

1990,1991; Wyatt, 1988a). There are an equal number in the field of HCI research 

(Preece et al., 1994; Tognazzini, 1992). 

Blomeyer (1985), Garrett (1991), and Neuman (1991) advocate for the 

adaptation of alternative inquiry methodologies induding, qualitative (Bogdan, & 

BIlkenr 1992), naturalistic (Lincoln & Guba, 1985), (a' patterns and themes model'), 

partiapatory (Comelly & Clandinin, 1988) (relying on 'personal practical 

knowledge' and reflection), and interpretive (Walsham, 1993) designç in the study 

of the learner and cornputer-assisted instruction. 

Neuman (1991) suggestç that data collection should be accomplished using 

methods that do not separate the parts (context, situation, practice) from the whole, 

and that do focus on the individuaked nature of the learners' interaction with the 

lessonware. The rationale provide by Neuman, is based on the belief that when 

learners engage with instructional software, the learning situation under 

examination encompasses so many interwoven factors of such variety, that the 

numbers and complexiiy mitigate against the assignment of any single factor to any 

partidar effect. 

Neuman (1991) argues that cornputer-assisted instructional experiences, by 

their very nature (one cornputer, one learner), are individualistic and unique to 

each person and ciraunstance (situation), and therefore should lend themselves to 

qualitative methodologies, which tend to focus on the contextualized experiences of 

single or smaU groups of subjects. 

Neuman (1991),-Pederson (1989) and Preece et al., (1994) state that data can be 

derived from a wide variety of sources: subject interviews, subject diaries, screen 

dumps, videotape of learners interacting with lessonware and document analysis. 

The literature suggests that given the la& of clearly defined outcomes from 

current quantitative research methods, there is an opporhmity to explore the 



appropriateness of applying modified methods of inquiry to questions of CALL 

(Palumbo & Bermudey, 1994; Wyatt, 1988). There is a need to broaden and deepen 

o u  understanding of the CALL experience. It may be possible to accomplish this by 

explorhg the applicability and practicality of a 'mixed model' strategy, one that uses 

both qualitative and quantitative research design and methodology in data 

collection and analysis. 

Pur~ose of the Study 

There are many important facets to the CALL experience that have not been 

addressed, espeually as they relate to the design of CALL software. The leamer- 

computer interactional dyad is central to that experknce. Very Little is known about 

how the leamer can be assisted to learn a second language using CALL teduiology. 

The purpose of this study was fourfold. 

1) To determine the role of learner attributes - leaming strategies, experience, 

expectations, and attitudes, on the cornputer-assisted language learning 

exp erience. 

2) To determine the impact of screen design, leamer interaction and learner 

control on instructional outcornes. 

3) To explore the application of interpretive, informal and situated methods of 

inqujr in order to gather and interpret detailed context bound information 

about the learner and the circumstances of leaniing in a CALL context. 

4) To develop a richer understanding of cornputer-assisted language learning by 

examining the human-cornputer interaction experience from the perspective 

of individual learners. 

In order to constmct and then articulate a highly accurate and detailed 

account of the CALL experience it was necessary to explore the influences of 

situation, experience, and process. To do so is to begin to understand the 

uiterrelationships between the learner, the learning process, and the teduiology of 

learning. Chapter II will address (a) these issues in more detail, @) the scope and 



delimitations of the study, and (c) the questions and hypotheses of the study. 



LITERATURE REVIEW 

Introduction 

We do not have a clear understanding of the manner and mture in which 

students c m  be brought to leam a second language (Doughty, 1989; Pederson, 1989, 

Forrest, 1994), but we are developing cornputer-assisted language leaming 

lessonware to aid in the second language learning process. 

Human-cornputer interaction research has been central to the design of 

effective cornputer applications (Jonassen, 1988; Mandel, 1997). Lessons Iearned 

from this experience have yet to be applied to problems addressing learner 

interaction resear ch in cornputer-açsisted language Iearning (CALL). Ther e are many 

cornpelling questions that need to ançwered (Wyatt, 1988; Garrett, 1988) because 

greater numbers of addis are now leaming a second language with the aid of CALL 

technology (Güby, 1993). 

The issues which concem CALL researchers, developers and practioners share 

a common theoretical and practical base with al l  compter-based instructional 

designers. Applying human-compter interaction (HCI) research to second 

language leaming pedagogy without limiting computer-assisted language leaming 

to any single approach and methodology, would seem to be a logical focus of CALL 

researchers (Garrett, 1991; Paramaskas, 1993). 

Much of our knowledge of second language 1e-g has only recently 

emerged and has been subject to much debate (Cook, 1991). While this new 

information has yet to influence CALL development, there is still a definite need to 

develop new research and application methodologies so as io enhance the 

cornputer's capabilities in CALL lesson delivery (Garrett, 1991; Naiman, 1993). 

Effective instructional application of CALL depends upon the following. 

1. An understanding of the variables that influence learning processes in a 

CALL context (Jarnieson & Chapelle, 1988). 



2. An accepted CALL pedagogy @3erron, & Moos, 1993). 

3. An examination of the features which are unique to CALL and accepted 

cornputer-based learning methods (Wyatt, 1988). 

4. A coherent research agenda (Paramaskas, 1993). 

The literature suggests that we do not have the knowledge nor the understanding 

necessary ïo produce effective instructional language leamuig lessonware (England, 

1989; Nagata, 1993). 

It is not yet dear if cornputers can be used to help students leam another 

language because second language cornputer-assisted instruction research has been 

limited and narrow in scope (Gilby, 1993; Obadia & Obadia, 1990). Research results 

have been inconclusive and methodology flawed (Garrett, 1991). CALL programs 

have also been hampered by inappropriate instructional design (Kamrnersgaard, 

1988; Forrest, 1994), by lessonware that has been poorly conceived and implemented 

(Bickes & Scott, 1989; Chapelle & Jamieson, 1986), and by rapidly changing computer 

tedinology. 

Criticisms of the application of computer technology in the language learning 

miculun are many. CALL methodology has been seen as a regression to 

behaviodstic leaming methods (Co- 1991; Pederson, 1989). CALL is not seen as 

a new method of language instruction based on any theory of language learning, but 

as a technology that is employed solely for its novelty (Doughty, 1989; Gilby, 1993). 

CALL is perceived by practitioners as failing to present any theoretical arguments 

based on research in teadiing methodology and language acquisition (Higgins & 

Johns, 1989; Jones, 1993). 

To further confound CALL application research, pedagogical shifts in the 

recent past in both f i s t  and second language theory have resulted in a proliferation 

of unrelated and distinct instructional theories and models (Chaudron, 1990; 

Richard & Rodgers, 1986), none of which have evolved into an accepted general 

theory of second language acquisition and learning (Chaudron, 1990). 

Other factors having the potential to influence cornputer-assisted language 



learnirig have been suggested in the literature. Five critical areas relevant to the 

development of effective models of cornputer-assisted language leaming will be 

reviewed in this chapter (a) second language acquisition-leaniing theow @) Iearner 

attributes, (c) human-cornputer interaction, (d) methods of inquiry, and (e) 

compter-assisted second language learning research. 

Second Lanmage Acauis'ti i on-Learning 

Many factors influence the effective delivery of CALL. For example, previous 

experience learning a language, and previous experience with cornputer-based 

instruction (Pederson, 1989). Determining which factor or combination of factors 

actually effect learning outcornes can be diffidt.  For instance if a student uses a 

CALL program to leam an interrogative form and then the student is obsemed 

uçing that form appropriately c m  we attribute this application to the CALL 

experience? Probably not with a high degree of certainty, because similar 1e-g 

may have taken place in other contexts. 

Other elements that may infiuence the delivery of effective computer-assisted 

second Ianguage leaming indude the academic and technological sophistication of 

the learner, the cornputer technology being employed, as well as the theoretical 

foundation from which the CALL lessonware originates and the manner of its 

implementation (Paramaskas, 1993). 

Second language instructional theories and models are based on two distinct 

conceptualizations of the process of leaniing a language. These are language 

leaming and language acquisition theories (Stern, 1983; Richards & Rodgers, 1986; 

William & Snipper, 1990), as shown in Figure 1, though not a l l  instructors treat 

learning and acquisition as two distinct theoretical methods (Chaudron, 1990). 

Second language instructional methodologies are based on five distinct 

models and theories, the Monitor Model, Interlanguage Theory, Linguistic 

U~versals, Acculturation Theory and Cognitive Theory, each of which may be 



m e  1. Inter-relational overlap of the learner, language leaming and language 

acquisition. 

attnbuted to language acquisition and/or language learning theory depending on 

the context of the research being discussed and the author (McLaughlin, 1987). This 

m e r  obscures CALL research. 

Language acquisition-learnhg involves cognitive, affective and psychomotor 

processes (Palumbo & Bermudey, 1994). Language theorists divide the l e d g  of 

language into two conceptual frameworks, language acquisition and language 

learning (McLaughlin, 1987). Aizcording to Underwood (1985), to acquire a language 

is to develop the ability to communicate, while learning a language involves the 

ability to monitor and edit what is said or written, to leam the grammar, or to l e m  

the form. Underwood calls 'knowing how', (metacognitive processes), the ability to 

become competent in communicating and 'knowing that', (cognitive process), a 

knowledge and competent application of language grammatical components. Ellis 

(1985) argues that the two processes are interdependent and should not need to be 

separated. Ellis defines second language acquisition as being processes that involve 

b o t .  the consciouç and subconscious in leaming a language other than one's native 

language. These processes involve the development of phonology, lexiç, grammar, 



and pragmatic knowledge. 

Little research has focused on determining strategies used in the acquisition 

of a second language (Chaudron, 1990; Cook, 1991). Influenced by Chomsky's 

linguistic theories of learning a native language (LI), researchers have suggested 

that second language acquisition (L2) would duplicate that of native speakers, but 

the literature is unclear as to whether learners with knowledge of more than one 

language have or do not have leamuig strategies that are generalizable to other 

languages, and if they do, if they use or do not use them (Garner, 1990). 

Researchers are now suggesting that second language learners pass through 

different acquisition stages (Chaudron, 1990). They dso contend that a leamer's 

individual differences across a broad specixum of factors contribute variability to the 

pattern of the leaming of a second language (Cook, 1991). They speculate that this 

variability is due to variations in human factors such as intelligence, aptitude, 

personality, motivation and attitudes, learning styles, age of acquisition, the number 

of languages spoken, leamer expectations, and previous language learning 

experiences (Lightbrown & Spada, 1993). There is agreement that children learn a 

second language differently from adults and one adult second language learner rnay 

Ieam differently from another second language leamer (Cook, 1991). As a resdt it is 

difficult to speak to the speafics and the nature of second language learning. It may 

not be appropriate to treat second language learnïng processes as if they were 

generalizable phenomena (Jarnieson & Chapelle, 1988). 

While there is little agreement as to the processes involved in second 

language learning, theoretical constructs have been advanced to explain how second 

Ianguages are learned and how they should be taught (Palumbo & Bermudey, 1994). 

Second LanFage Leamine Theories and Models 

Currently second language instructional methodologies are based on five 

distinct theoretical modelç which have arisen from a long history of language (Ll) 

leaming and teadiing methodologies (Figure 2). These are the oral approach, the 



audiolingual method, commUNcative teaching, the silent way, community 

language learning, the natural approach and suggestopedia (Richards & Rodgers, 

1986). 

The theories of adult second-language learning indude; the monitor model, 

interlanguage theor y, linguistic universds, acculturation and cognitive theory- 

These theoretical constructs pose a challenge for CALL designers because no one 

theory of second language learning is more accepted or prevalent (Coffin, 1991; 

Cook, 1991; Garrett, 1991). 

Monitor model. The Monitor Mode1 (Krashen, 1981) is based on the belief 

that adult second language learners use two distinct and independent ways of 

developing second language competence, acquisition and l e m g .  Acquisition is 

defined in this context, as a subcowaous process resulting from meaningful 

interaction in naturd communication settings. In this way the learner is not 

concerned with form (error detection and correction), but with meaning. In contrast 

'learning' is a consciouç process that results in "knowing aboutJ' the language. Enor 

detection and correction are important here. 

Problems with this model have been advanced. Krashen doeç not make clear 

what is meant by the 'consaous' and 'subconçcious', therefore it is difficult to know 

in an experimental setting, whether a subject is applying language acquisition (the 

subconsuous processes) or language learning (the consaous processes). 

The central tenet of Krashen's (1982) theory is that 'learning' does not tum 

into acquisition, that is, what is consciously leamed does not become the basis of 

acquisition, or in other words, conscious leaming is not intemalized. This tenet is 

based on three daims (Krashen, 1982, p. 83-87). 

1. Some individuals have considerable competence in a second language but are 

not consciously aware of them. 

2. A person can know a d e  but continue to break it. 

3. No one can know all the rules. 

While these arguments may be valid, they can not be considered evidence in 



support of the tenet that learning does not become acquisition. Krashenrs theories 

have had wide support among second-language teachers in the last two decades, 

although there is little empirical evidence to support the rnodel (McLaughlinr 1987). 

Interlaneua~e. Interlanguage refers to the interim grammars thought to be 

created by second-language leamers in the process of leatning the target language 

(Sehker, 1969). The interim gramrnars are thought to faditate the second 

language learning process. Interlanguage theory assumes that the second-language 

leamer has a grammar that is systematic, distinct and different f k m  both the 

leamer's k t  language, and the second language being learned (McLaughlin, 1987). 

Interlanguage is thought to be an interim 'natual' language or bridge between the 

leamerrs first language and the new language being learned, an adaptive tool created 

by the leamer. It is seen as a creative process that involves the constniction of a 

system in whidi learners are consciously testing hypotheses about the target 

language. Recopizhg when interlanguage is being used by the learner is difncult 

since interlingual states are hypothesized as being temporary and contlliuously 

changing. McLaughlin (1987) notes that one of the weakest aspects of interlanguage 

research has been its focus on error analysis outcomes and not on the process of 

interlanguage development. This has resulted in o research agenda that has been 

amorphous and without a dear direction. 

Universal pramrnar. Universal Grammar (Chomsky, 1975) attempts to 

explain the acquisition of the f o d  properties of language through the use of 

innate 'universal Iinguistic components'. This theory examines the nature of 

human languages to determine how languages differ and what principles underlie 

these differences. Universal grammar research has attempted to derive the 

common properties of language, and the abstract grammatical principles that have 

led to the evolution of aIl human languages. In a second language learning context 

the second language leamer is thought to bring to the language acquisition task an 

innate biological universal grammar. This 'core' grammar is thought to have the 

fundamental principles which are common to ail languages, thus forming a 



language repository fiom which new language learnings are drawn (McLaughliri, 

1987). 

oral lnterlanguage \ 

Fieure 2. Historical perspective and theoretical interchange between theories of first 

and second language learning. 

Acculturation. Acculturation theory describes a process involving modifications in 

an individual's attitudes, knowledge, and behaviour when an individual is placed 

into a new and different social environment. The goal is to learn a new language so 

as to be able to function effectively (Stauble, 1978). Acnilturation's devance to 

second langauge leaming became apparent when researchers noted a strong 



correlation between social psychological acdturation and the degree of success in 

learning a second language (Barley, 1973; Bickerton, 1973,1977). Second-language 

theorists hypothesized that second language acquisition was dependent on the 

degree to which a leamer acculturates the target language. The literature suggests 

that social-psychoIogical factors, such as attitude toward the target language, and 

motivation to leam, influence the speed at which acdturation and the learning of 

a second language takes place (Cook, 1991). 

Ellis (1985) is aitical of acculturation theory as an explanation for acquking a 

second language. Ellis views the process as being inçufficiently transparent, in that 

it provides little information describing how a new language is internalized. 

According to McLaughlin (1987) acculturation theory fails in two respects as an 

explicative model for second language leaming. First, the exiçting data set is too 

small to make reliable predictions and second, the model dws not speak to 

dassroom second-language learning. 

Çprmitive framework. Within the cognitive framework second language 

learning is seen as the acquisition of a complex cognitive ski11 (Schumann, 1983). 

Cognitive theory stresses our limited ability to process information, the use of 

restnicturing and automatiaty to overcome these limitations and the role of 

practice. Within this theoretical framework second language learning iç a ski11 

acquisition process involving the graduated integration and automatization of 

grammatical rules, vocabdary, and pragmatic conventions goveming language 

(Hubbard, 1984). Second-language research in this context has focused on the 

restructuring and automatization processes (Lightbrown & Spada, 1993). 

This theoretical framework has its limitations. Language acquisition is 

believed to be a hierarchical and additive process (Stem, 1983), but only a few 

acquisitional sequences have been desaibed and these seem to differ for different 

Linguistic groups (McLaughlin, 1987). 

Second language learning has been described in terms of acquisition and 

learning. Distinctly different theories of the leaming of a second language have 



been advanced (in each of the leaming and acquisition categories), none of which 

have adequately explained and documented the second language learning process 

(hkLaughlin, Rossman & McLeod, 1990; Lighibrown & Spada, 1993), providing 

CALL developers with an indistinct theoretical foundation 

These and other factors (e. g. the computer tedutology being employed, its 

application) may Muence the delivery of effective cornputer-assisted second 

language leaming (Paramaskas, 1993). Besides the pedagogical consideratiow the 

learner attributes, attitudes and experiential background have been suggested as 

being important to CALL outcornes (Ahmad, Corgett, Rogers, & Sussex, 1989; Jones, 

1993; Pederson, 1989). 

Learner Attributes 

The manner in which we learn or acquire a second langauge is still poorly 

understwd (Garrett, 1988a, 1991). There is an increasing reliance on computer 

technology for processing and presenting the language of our thoughts (Constanzo, 

1989). This is occurring without a good understanding of the complexity of our own 

thought processes in the language learning process. An understanding of the role of 

the learner, in terms of the l e a .  attributes that would influence the second 

language learning process using compter-assisted language learning is also limited 

(Palumbo & Bermudey, 1994) . Knowing which learner attributes would influence 

CALL may in turn reveal more about the processes of learning a second langriage in 

m y  context (Figure 3). 

Theoretical models exploring the language learning processes have been 

described by many authors (hdcLaughün, 1987; Chomky, 1957; Krashen, 1981). 

Chaudron (1990), Cook (1991), and Stern (1983) believe that successful language 

learning is dependent on the leamex, the presentation of content and the nature of 

the language learning task (Wyatt, 1988). The question of whether CALL is an 

effective means of learning a second language is influenced by a ~ b u t e s  the learner 

brings to the language learning task (Hiwt, 1991; Paramaskas, 1993). 



Clark (1988) suggests that Ieamer attributes should indude student's age, 

aptitude for foreign language study, familiarity of various teadiing procedures, and 

motivation for language study. Few W L  researchers, however, agree on a 

e 3 The influence of learner attributes and the learning of a second language. 

definitive set of attributes or on how best to observe, collect and assesç data 

(Palmberg, 1989). Chaudron (1990), Jarnieson and Chapelle (1988), and O'Malley, 

Chamot, Stewner-Manzanares, Kupper, and Russo (1985), have a l l  postulated 

learner characteristics Uiey believe influential in CALL learrûng. In broad terms 

these are learner strategies, age, expectation, and affect. 



Our ability to leam a new language is di f f id i  to assess because: 

1. Individuals process information in a variety of different ways (Hannafin & 

Reiber, 1989; McLaughlinr Rossman, & Mdeod, 1990). 

2. The strategies preferred by one learner will most likely ciiffer h m  another 

(Garhart & Hannafin, 1986; Weinert & Kluwe, 1993). 

3. We still do not understand completely how languages are leamed (Tompkinç 

& Hoskisson, 1991; Young, 1993). 

Although research has produced evidence that the learning of a second 

language is charaderized by some regularities across individuals, it has also shown 

that individuals approach the task of leaming a second language differentlyr in 

many instances using highly individualized leamer strategies (Ellis, 1985). 

Understanding the underlying behaviours of learner strategies has been diff idt  

because the "methodology and descriptive frarnework for obsenring or eliciting such 

behaviours is not well developed..." (Chaudron, 1990, p. 110). 

The literature suggests that there are three major learning strategies that assist 

a student in learning a new language: cognitive, metacognitive, and social 

col~~nunication (O'Malley, Chamot, Stewner-Manzanares, Kupper, & Russo, 1985; 

Rubin, 1983). 

ve stsate&es. Cognitive strategies are thought processes, patternhg or 

learned techniques for manipulating information, used to acquire, sort, and 

remember (Sternberg, 1989), dowing the learner to analyze, transform, and 

evaluate information (Chaudron, 1990). 

Gardner (1985) and Sternberg (1985) have shown that OUT learning is 

influenced by our previous experiences, psycholopical changes over t h e ,  and by the 

nature of the content being leamed. These influences form the basis of the 

cognitive strategies that we evolve and invoke, and which contribute to o u  

cognitive style. Cognitive styles have been defined using different Ïnstruments 

(Carland & Carland, 1990). Generally the instruments classify individuals into a 



distinct typology, described by a combination of characteristics and rdated to 

academic achievement, aptitude, application, and interest Wyers & Myers, 1980). 

The literature suggests thaï successfd self-directed leamers set personal goals, 

formulate plans, select strategies for dealing with a lemming task, monitor and 

evaluate their progress, and then attempt to hansfer newly developed skifis from 

one problem solving domain to another (Como, 1987; Linn, 1986; Lieberman & 

Linn, 1991; Rohwer & Thomas, 1987; Sternberg, 1983). Gagné (1985) refers to thiç set 

of processes zs cognitive strategies; Brown and Campione (1982) refer to thern as 

skills of academic intelligence; Dansereau (1985) calls them meta-seategies and 

Flavell (1979) refers to them as cognitive monitoring. 

There is disagreement however, as to how these strategies are invoked and 

how they evolve. Some think that they evolve slowly £iom leamers' experiences 

(Brainerd, 1978; Gagné, 1982), while others believe they can be taught using a 

combination of expliat instruction, scaffolding, and encouragement (Corno, 1987; 

Mandinach & Cinn, 1987). 

Flavell(1979) and Messick (1984) have suggested that adept learners tend to 

invoke cognitive strategies, based on persona1 cognitive styles to rnake cognitive 

progress, and they invoke metacogniüve strategies to monitor this progress. 

Metaco-enitive stratem . . 'es. Metacognitive strategies are thought to be used by 

learners to oversee and selfdirect their language leamlig (Salomon, Globerson, & 

Guterman, 1989). Flavell (1976) defines metacognition as the active monitoring of 

one's cognitive processes - meaning, and having the ability to apply, adapt and 

mod* what has been leamed to new tasks. These are strate* which are evoked to 

regdate ads  of cognition, giving us knowledge and awareness of our own cognitive 

processes (Matlin, 1989). These strategies allow the leamer to plan, moniror and 

evaluate cognitive tasks. This information can then be used to guide the leamer in 

creating circumstances and choosing strategies to improve performance 

(Dominowski, 1990). 

Bernard (1990) has suggested incorporating metacognitive strategies, such as 



metacognitive cuing to assist 

Evidence fkom metacognitive 

the leamer in sustaining inkksic motivation- 

cuing reseasch suggests that leamers do monitor their 

own performance and do make deliberate changes in their leaming strategies 

depending on the type and frequency of the prompting. Amour-Thomas and 

Haynes (1988) believe that the application of metacognitive strategies is faulitated by 

experience, training in higher order thinking skills and metacognitive cuing. They 

suggest cuing could involve the inclusion of either verbal or written metacognitive 

mes dwing the process of instruction. I t  is hypothesised that by respanding to these 

nies the learner would become more self-aware and gain an increased ability to plan 

effectively, monitor, reflect and rnodify their own learning processes (Brown, 

Branford, Ferrara, & Campione, 1983; Matlin, 1989). Lin, Newby, and Foster (1994) 

state that there are theoretical as well as practicd reasons to investigate how the 

union between cornputer-assisted learning and metacognition, cognition and 

affective-awareness promote more effective learning and problem solving. 

Soaal communication. Social communication strategies evoIve out of the 

interaction with others and give the learner practice using the target language. 

(O'Malley et al., 1985). Two strategies have been identified, cooperation (peer to 

peer, peer to group) and questionhg for darification. O'Malley et al. (1985) have 

demonstrated that reliable identification of strategies is difficult for the learner, and 

have suggested that this is due to the complexity of the language learning task. 

Research has shown that post-secondary students identify their learning 

strengths correctly (Farr, 1971). In order to assess students' leaming strategies 

researchers have primarily used self-reporting questionnaires and have accepted 

problems with reliability and validity (Babich, Budine, Allbright, & Randol, 1985; 

Dunn, Dunn & Price, 1975; Kolb, 1976; Reinert, 1970). 

The literature is inconclusive as to the role of learning strategies in the 

learning of a second language (Garner, 1990; Mdaughlin, Rossman, & McLeod, 

1990). There is disagreement as to how these strategies evolve in a language 

leamuig environment (Brainerd, 1978; Corno, 1986) because development of 



language skills is also believed to be correlated to age, experience, and affective 

factors (PaIumbo & Bermudey, 1994). 

There is no age that is particulary advantageous for learning a second 

language, but age does effect academic achievement, and it is hypothesized that this 

is due to the fact that the older the student the stronger the background in their first 

language (Williams & Snipper, 1990). It is undear whether the age of the leamer 

influences C K L  effectiveness. 

It is understood that adults and fhildren learn Herently. Cognitive, 

experientid, linguistic, (eg., number of languages spoken; number of languages 

spoken that are similu to the language being learned) and contextual differences 

influence our ability to acquire new languages (Mdaughh, Rossman, & McLeod, 

1990). Adults have certain advantages over children. In cornparison to children 

ad& bring mature cognitive processes and s&uctures, based on previous 

experiences and the nurnber of languages spoken (Collier, 1987). They also bring 

different motivations, expectations, and experiential contexts (Rymaszewski, 1989). 

Among children, CALL software can be delivered in such a manner as to 

induce acquisition of knowledge through natural processes of growth and 

interaction with the cornputer (Papert, 1980). Phillips (1986) argues that these 

concepts and principles may not be readüy adaptable to the adult second language 

learning experience. Jarnieson and Chapelle (1988) suggest that addts bring 

different expectations to the language learnùig experience. These expectations are 

time, task, process, and experientidy driven. Ad& expect leaming to take place 

within fixed and delimited time intervals, with d e d y  defined tasks and processes 

to follow (Jarnieson & Chapelle, 1988). 

These perceptions and expectations influence the devdopment of adult 



leamers. Jamieson and Chapelle (1988) have shown that adult learner expectations 

for future studies are based on instructional strategies they have already 

experienced. Accordingly instructional software c m  be designed to meet these 

expectations or to challenge and change them. Jamieson and Chapelle (1988) state 

that rnost CALL has been designed on the assumption that all CALL students think 

and act in a uniform marner. CALL designed to meet these traditional expeaations 

follows a programmed leaniing mode1 where the program takes over the role of the 

instnictor and leads the student ihrough a prescriptive leaming process, and where 

new information is presented, practiced and tested iteratively. 

Davis, Lyman-Hager, & Hayden (1992) and Hardisty (1987) report that drill- 

and-practice CALL software is used almost exdusively by students during open lab 

hours. GiIby (1990) and Mydlarski (1993) have created CALL programs that 

incorporate other instructional strategies, but still report that students use their 

language learning labs primarily for drill-and-practice. Gilby (1990) found that ui 

this environment adult students tended to devote larger blocks of time to second 

language leanùng. Gilby's anecdotd evidence suggest. that first year second 

language students complete more than 95% of the instructional exerases available 

in theh CALL programs, and more than two thirds complete each lesson more than 

once. This experïence has led Gilby to condude that a mix of cornputer-based drill 

and practice lessons, reacling comprehension, aual  comprehension and video 

enhanced lessons forms a highly motivating and powerfd adult second language 

leaming tool across a wide variety of aptitudes and abilities. 

Do adults learn languages differently in different contexts? Clear answers to 

this question as yet do not exist. Krashen (1982) argues that adults learn language 

differentty because they brhg an adult context and expedation to the task Krashen 

believes that adultç see the language leaming processes as a set of discrete tasks, 

while children view the leamïng process wholistically. Krashen believes adults 

would benefit by bringing more Md-like attributes to language leaniing tasks. This 

could be done by approaching the leamuig process inductively, rather than 



deductively . 
Adult learning differs fiom children's leaming in other respects. Jamieson 

and Chapelle (1988) suggest that these differences could be in purpose, style and 

strategies for learning and be based on age and experiential and affective factors. 

Affect 

Affective factors, such as motivation, attitudes toward the target culture and 

lanwage, and anxiety, have been found to influence success in second language 

leamhg (Biggs, 1984; Hartley, 1985; Jamieson & Chapelle, 1988). Marty (1981) found 

that students with positive attitudes toward second language learning practised 

using m y  means available to them. Eisenberg (1986) reported that over the course 

of three years students reported positive attitudes to the inclusion of computer- 

assisted instruction in Judaic studies (These studies ùiduded a language 

component.) At the end of this period 92% of the respondents said they would like 

to use cornputers to learn other subjects. 

Chapelle and Jamieson (1986) reported that regardless of the initial attitude 

toward learning a second language, CALL that does not match the individualsr 

learning style will lead to a negative attitude to computer-based languag~ leaming 

experiences. This study examined two student variables, time spent using CALL 

and attitude toward CALL. Eighty-four post secondary ESL students between the 

ages of 18 to 40 partiapated. Studentç learned English using drill and practice 

PLAT0 courseware. Students were taught grammar, reading, and listening skills. 

Each lesson had the students doing four computer-based exeruses: substitution, 

transformation, filI-in-the-blank and ques tion/ançwer. 

Learning style research (Biggs, 1985) addressing issues of learning from text- 

based material among post secondar y students has found that intrinsic motivation 

and established reading habits are two key charaderistics favouring successful 

language learning. 

Chapelle and Jamieson (1986) wanted to know if students' cognitive/affebive 



charaberistics were related to their tirne spent using CALL and if this influenced 

their attitudes toward CALL. Cognitive styles (field de pendence/ field 

independence) were measured using the Group Embedded Figures Test and 

"ambiguity tolerance" was measured using a MAT-50 Likert scale. Time on task was 

measured by the PLAT0 program. Field independence/dependence (FI/FD) and 

ambiguity tolerance (AT) variables were selected as student variables based on 

previous research and their importance to second language acquisition. A rationale 

beyond that of "previous literature" for the inclusion of these variables was not 

made clear. 

Pearson product-moment correlations were cdculated to determine if 

cognitive/affective characteristics were related to time spent using CALL and 

attitudes toward CALL. The authors found that there was a significant negative 

correlation between field independence and both time and attitude, suggesting that 

highly field-independent students tended not to Iike to work on CALL. Correlations 

were dso conducted on motivational intensity and attitude variables, but it is 

unclear from the documentation how these two variables were defined and how 

these data were collected. Chapelle and Jamieson (1988) concluded that learners are 

more successfd when the method employed in a particular learning activity 

matches their cognitive style and that affective characteristics also inauence second 

language learning. 

While CALL research has provided us with W i e d  insights into the 

infiuences of age, learner expectation, leaming ability, leaming strategy, and affect, it 

is still undear from the literature whether a leamer's age, attitude, cognitive style, 

affect, and appropriateness of the materials for the leamer, given this mix, would 

have signficant influence on cornputer-assisted second language l e m g  outcomes 

(O'MaUey et al., 1985; Davis, Lyman-Hager, & Hayden, 1992). Further examination 

of lemer variables, as well as contextual variables, and lesson variables, holds the 

promise of providing CALL developers with an understanding of how particular 

materials and instructional strategies c m  be used most effectively in the enigmatic 



second language leaming process (Coffi, 1991). The question of whether CALL is 

an effective means of second language learning amss  these factors remains 

unanswered (Forrest, 1994). 

r Interactio Human-Com~ute n 

Human-computer interaction (HU) is an interdisciplinq practice, 

addressing research issues related to human, teduioIogical and interaction design. 

(Preece, Rogers, Sharp, Benyon, & Carey, 1994). More concretely HCI indudes the 

design of computer hardware, the design of software, the design of the human- 

computer interface, and the phenomena surrounding the design of hardware and 

software (Laurel, 1990). HCI is also concemed with the design, evaluation, and 

implementation of computing systerns and their phenomena in a human use 

context (ACM SIGCHI, 1992). 

Research has provided a theoretical basis and general guidelines for the 

organization, integration and application of human-cornputer interaction @CI) in 

the creation of compter-based lessonware (Allessi & TrolIip, 1991; Aspillaga, 1992; 

Clarke, 1989). Information acquisition and processing theories, such as, leamhg 

fierarchies (Gagné, 1985), elaboration theory (Reigeluth, Merrill, Wilson, & SpUer, 

1980; Reigeluth, 1983), structural cuing (Bernard, 1990; Bemard & Lundgren, 1994), 

advanced organizers (Ausubel, 1960), instructional control (MerriIl, 1980), 

component display theory (Merrill, 1987), instructional events (Wager & Gagné, 

1988), and interaction strategies (Hannafin & Reiber, 1989b) have helped in 

providing researchers with the theoretical underpirnings from which HCI design 

decisions c m  be made. 

Cornputer-assisted leamhg research haç evolved from the examination of 

behaviouriai issues; task anal ysis, lesson objective speufication, empitical testing, 

pacing, feedback, controlled feedback, prompting (Hannafin & Reiber, 1989a), to 

cognitive issues, with emphasis on how information is selected, perceived, 

processed and retrieved. This research is undergohg an evolution as researchers 



attempt to broaden their understancihg of human-compter interaction in 

instructional sethgs by applying nontraditional methodologies of insuiry to 

questions of design and interaction (Nardi, 1996; Neuman, 1991). 

It is necessary to narrow the focus of concern in HCI research when 

addressing issues of cornputer-assiçted language learning. This is due to the 

complenty of the second language learnlig task, the existing milieux in the 

theoretical domains previously discuçsed, as well as the evolving context within 

which CALL occurs. 

It is recognized that CALL is multidimensional and highly subject to the 

changing state of the technology (Forrest, 1994), therefore our focus was human- 

computer interaction, since this was the point of contact between the person and the 

content and as such, the primary tool and conduit of communication between the 

two. 

The CALL environment has been (a) dependent on second language leaming 

pedagogy that subsaibes in large part to text-based instructional methodology 

(Garrett, 1991), and @) limited by the ability of computer techn01ogy to integrate text, 

audio, and vide0 (Gilby, 1990). 

This means that the primary mode of lesson delivery and interaction with 

the leamer is still through the computer screen and much of what is initially 

required to be learned is still much text-based (Bernard & Lundgren, 1994). 

Therefore, developing useable HCI models for a CALL context requires that we take 

into consideration the pedagogical limitations of second language lea.ming 

(discussed above), and focus primarily on three key areas of HCI research; screen 

design, leamer interaction, and issues of leamer control. 

Screen Desim 

A working definition of a phenornenon under study c m  help to determine 

the scope and criteria to be exarnined while assisting in determining the 

relationships among phenornena within the context of cornputer-based instruction. 



The working definition of screen design is the coordination of textual, graphic, and 

audio elements to present content on a computer screen in order to faalitate 

leaming (Co- 1991; Wilson, Milhekn, & Lavix, 1994). This definition implies 

that saeen design becomes an effective vehide for learning if: 

1. The textual, graphical, and audio elements axe mixed in such a manner as 

to effect positive leaming outcomes (Mukherjee & Edmonds, 1993; Young, 

1993). 

2. The saeen design is based on a theoretical foundation of accepted 

compter-assis te d inç truction (Clark, 1985). 

This implies that there should be an observable relatiowhip between screen design, 

the learner, learning, and leamhg outcomes (Hannafin & Hooper, 1989). 

H d  and Hooper (1989) identify three foundations of screen design: 

psychological, instructional, and teduiological. The psychological foundations focus 

on issues related to perception, attitudes, and information processing abilities of the 

learner. The instructional foundations are issues related to the learner and 

instructional setting, while technological foundations address the possibilities and 

limitations of instructional techn01ogies. 

Within the psychological - instructional - theoretical frarnework the fiterature 

on computer saeen design has tended to examine three areas of concem: 

1. Typographical variables of presentation (the use of white space, double 

s pachg, text type). 

2. Manipulation of content (organizing material into meaningful units). 

3. Swen  density (amount of material presented on one screen at one tirne) 

(Morrison, OrDell, Ross, Schdtz, & Wheat, 1989). 

In a 1993 review of HCI, addxessing issues of screen design, Mukhe jee and 

Edmonds found that these concems are stiU reflected in the research. 

Hannafin and Hooper (1989) state that the main function of effective screen 

design is to promote deep processing of important information, aid in organizing 

lesson content, allow for learner control, and enhance interaction 



er: Orientation - Title - Location 

Fi-me 4. One conception of functional areas in the design of a cornputer screen. 

between lemer and instructional content. Various authors argue that effective 

saeen design adds to the delivery of lesson content (Strickland & Poe, 1989), that 

struduring screens into functional areas (Figure 4) enhances user interaction, and 

aids in saeen and program navigation (Faiola, 1990; Preece et al., 1994), that using 

various type sizes and fonts and other formatting options helps to foclus the 

learner's attention (Garner, 1990), that the appropriate use of graphics enhances 

learner retention (Rovick, 1985), and that emerging technologies will facilitate 

information transfer by allowing for the htegrated delivery of multiple forms of 

media (Richards, Barker, Gilles, Lamont, & Manji, 1991). 

Computer-assisted learning literature has been primanly concerned with 

more global aspects of computer-açsisted instructional design, focusing on 

maximizing lesson integration through proper stnichrring and sequencing of 

instructional events (Clarke, 1989; Tennyson, Welsh, Christensen, & Hajovy, 1986; 

Garrett, 1991). Little research has been directed to local' issues, such as the 

optimization of the layout of individual screens (frames), adapting screen design 

metaphors to specific subjects and content. The literature on traditional page layout 



haç s h o w  that layout can " ... have a significant effect on both the speed and the 

extent of a reader's comprehension" (Isaacs, 1987, p. 41). Researchers would like to 

h o w  what textual factors influence (a) the design of effective computer screens and 

@) which of these designs has a positive inauence on leamùig outcornes (Isaacs, 

1990; Laud? 1990). 

Text. The most important difference between the printed page and the 

computer saeen is the amount of text one can accommodate on one saeen vs one 

8.5 X 11 page. Generally it takes more screenç of information to transmit the 

equivalent of one p ~ t e d  page. This adds to the cognitive overhead of the learner 

when cornputer-based learning is primariIy text-based because reading text from 

computer screens is more difficult (Hartley, 1988). For example, studies which have 

compared how well adults read electronic text compared with their paper-based 

counterparts have shown that people read electronic text more slowly (Gould & 

Grischkowsky, 1984; Weldon, Mills, Koved, & Shneidennanf 1985). It is important 

to note, however, that reading electronic text is dependent on screen size, the 

number of words per line, text size and screen resolution (Cushman, 1986). 

For the adult learner a significant proportion of second language instruction 

is s a  delivered in the dassroom in written form (Chaudron, 1990; Richard & 

Rodgers, 1986). Repurposing second language instructional content using 

appropriate (a) instructional, @) screen, and (c) interadional design strategies so as to 

deliver it as CALL lessonware would pose intereshg challenges. 

For example, the average textbook page can hold approximately 300 words, 

while a typical 14 inch computer screen can display approximately 190 words at a 

readable size (Cowtanzo, 1989). Using this relationship as a guide, without 

changing the content and instructional design of a typical textbook, the equivalent 

computer-assisted instructional program would be approximately two fimes as long 

as its traditional counterpart. This alone makes the adaptation of curent traditional 

instructional media and instructional methodology to a cornputer-assisted leaming 

environment a üme consuming task. Recent experience has demonstrated that 



context experts, when given guidance, are able to 'edit out1 approximately 50% of 

available paper-based written material when repurposing content for computer 

delivery, without losing themes and central ideas (Bilan, Rankin, & Oberle, 1996). 

This was accomplished through careful editing and the repurposing of 'text' into 

digital multimedia elements. 

It is also important to consider the computer saeens' abiiity to resolve text 

and images clearly. Therefore saeen composition and readabiüty become key factors 

in screen design. When text is the primary vehicle used to deliver the instnictional 

message without accompanying supporting visuals, the ability to resolve text dearly 

is even more important (Gmgham, 1988; Vertelney & Booker, 1990). 

Proper struburing or patterning of saeen elements and content has been 

shown to contribute to the depiction and enhancement of legible and meaningful 

saeens (Aspillaga, 1992), and facilitates the interna1 organization, perception, 

memory and future retrieval of new information on the part of the learner 

(Bellezza, 1981). Effective screen design can ease and speed information processing 

when the learner is provided with effective prompts and retrieval cues. According 

to AspiUaga (1992), written information is encoded differently from graphical 

information, each having its own memory system. Therefore judiuous mixi~g of 

textual and graphical information can cause both memory systems to be activated in 

complementary sequences, each reinforcing the other . 

Many screen design strategies can be used to aid the learner in the storage and 

recall of information: text style, & d g ,  margins, and the position of textual 

information in relation to graphics (Grabinger, 1986). Research in saeen design 

conducted during the 1980s suggested that upper case letters be used judiuouçly, that 

capital letters do not provide as many visual cues as lower case (Reynolds, 1982), that 

h e a s i n g  interlinear space contributes to saeen legibility m e y ,  1980), that 

ragged right margins make reading text on the saeen easier, assisting in the recall of 

either the content or location within a document (Reynolds, 1982). It has also been 

shown that consistency in locating information in screen layout faalitates 



information hansfer (Grabinger & Amedeo, 1985). Issues that do not relate to the 

content of the message placed on the computer screen, but rather to its shape, form, 

style, acceptability, length, density of text (Anderson, 1991), and issues of physical 

presence or the ladc of it (turning a page in a book is a physical experience, while on 

the computer saeen it is a visual experience), and screen size (limitations of 

physical space, having to use relatively large screen text resulting in having to write 

in a concise mamer), ail impact on the accessibility of cornputer-based material to 

the learner (Boling, 1994). Aesthetic guidelines exist to guide designers in the 

creation of attractive diçplays: empllically based guidelines do not exist to aid 

i n s ~ a i o n d  designers in ways that facilitate leaming (Grabinger, 1993). Precisely 

how these unresolved issues will influence CALL is not yet known (Forrest, 1994). 

Nevertheless, early CALL research has benefited h m  these studies. CALL 

studies have suggested that easily readable, uncluttered and consistently laid out 

screens can best affect positive learning outcomes (Meskill, 1987; Ingraham & Emery 

1991). Wilkinson (1984) found with adult second language learners retention was 

enhanced when shorter text lines were displayed on the cornputer screen In a study 

of screen readabiüty with UZLiversity students Grabinger (1988) also found that 

learrüng was enhanced when directive mes were induded on screen, when text was 

double spaced, and when fifty percent of the computer screen was left empty. 

Cornparisons between screen text and print on measures of reading difficulty, 

text density and speed of reading have yielded mixed results (Fish & Feldrnannr 

1987; Heppner, Anderson, Farstrup, Weiderman, 1985; Morrison, OrDe& Ross, 

Schul tz ,  1989). Reder and Anderson (1982) found that for an adult population 

reading low density cornputer-based text (summary versions, abridged text) was as 

effective as reading high dewity cornputer-based text (complete versions, the 

original text). Since Reder and Anderson employed a convenience sample and 

small n, theh results may not be generalizable; however, Ross, Morrison and O'Dell 

(1988) replicated this study with a sample size of 221 undergraduate students. They 

compared subjects' ability to isolate central ideas within low density and high 



density text and their ability to recall this information in the short and long term. 

They hypothesized that the use of low density text would result in comparable 

achievement, but shorter lesson completion times. Text density was reduced by 

reducing sentences. This was done using an outline form, instead of summarizing 

in paragraph form, by removing sentences that summarized previous information 

without presenting new ideas, and by limiting the amount of information presented 

on any one screen Detailed visu& were not wed. 

Subject participation in the Ross et al. (1988) study was voluntary, but subjects 

were given credit towards course grades. Subjects were randomly, but unequally, 

assigned to seven treatrnent groups. These were labded by the authors as leaming 

seategies (presentation mode: computer screen or print, text dewity condition: high, 

low, and Lemer Control, which allowed the leamer to chose the text condition and 

one outside condition, full Learner Control, which allowed the learner to chose the 

medium and the text density). Subjects were given an attitude survey, and a reading 

test before partiapating. An achievement post-test was administered immediately 

afterward and then a delayed post-test completed three weeks after the subjed 

partiapated in the study. Subjects were required to work through an introdudory 

unit on statistical central tendency and identiQ the main concept or idea and then 

illustrate its application. Dependent variables consisted of the following 

achievement measures: knowledge, post-task attitude scores, and lesson completion 

time. 

Results suggested that the reading of lovvr density text (summarized text, on 

computer screen) was as effective as conventional text, resulting in reduced lesson 

completion t h e .  This did not adversely affect learning of important facts and 

concepts. In those groups that allowed for text density seledion most subjects varied 

density levels across lessons. No differences were found in pre task attitudes, 

reading comprehension and reading rate. Low-density text was found to be as 

effective as high-density text on all achievement measures. 

The authors state that effective metacognitive strategies were used by both 



high and low achievers in selecting text density. It is undear from this study which 

metacogniüve strategies were being monitored under which conditions. 

The authors daim that th& fidings support the idea "... that leamer control 

is not a unitary concept, but rather a collection of strategies that work in different 

ways, depending on what is being controlled by whom. " (p. 141). It is not dear from 

the data analysis how this conclusion was drawn, since the dependent variables in 

the study addressed discrete achievement issues, wifk the context of discrete 

t r e a m t  groups (e.g., high density text learnhg strategy). Ody  one Ieamer control 

CC) condition, full LC, allowed subjects to rnix text selection strate* and the 

presentation medium. Results suggested that this group was "... directionally but not 

signiEicantlyf' (p. 137) different from other groups. Seventy-five of the 221 subjects 

were preassigned to the high density text condition to "... provide a larger 'hl' for 

analyzing individual differences in learning ..." (p. 133) while the remaining were 

distributed equally across the remainuig six conditions. The authors did not discuss 

compensatory statistical techniques for the unequal distribution. They state that 

they used "regression soIutionsn (p. 137), but it is diffidt  to attribute the conclusion 

mentioned above to the experimental conditions, given a la& of methodological 

and analytical information. Yet, the study suggests that reading cornputer-based text 

for meaning was no less appealing than reading print media and that carefully 

structured and edited text in this context did not lose any meaning in either media 

forms. This is important to screen designers, advocates of learning systems that are 

entirely computer-based, and language theorists who believe that the written word 

is the most effective pedagogicd vehicle for second language Iear-g. 

Graphies. Other factors have been found to influence the composition and 

eEfectiveness of cornputer screens. For example highly detaüed graphics are more 

effective when prease representation is important (Mdheim & Lavic, 1992), or 

when learning complex sequential operations (Park & Hannafin, 1993). Mi>ang 

graphic content and text does not detract from written content (Merrill& 

Bunderson, 1981). Rovick (1985) and Hazen (1985) suggest that graphics are effective 



when they are used to. 

1- Provide information as an alternative to text. 

2. Reinforce responses to questions. 

3. Emphasize a relationship. 

4. Convey a concept in another form. 

Colour. Colour can also be used to aid student leaming and to assist in 

m a b g  the cornputer-based content easier to use. According to Strickland and Poe 

(1989) colour can be used to link logically related Information, differentiate between 

less and more important data, emphasize key points, and separate functional saeen 

areas. Hartley (1988) also suggests that colour can be used to aid in the seardllng of 

eledronic text, and in augmenting graphies, but Shebilske and Rotondo (1981) 

caution that the over use of colour mes can confuse the user. 

Bailey and Milheim (1991) and Faiola (1990) have advanced the following 

guide.Lines for the use of colour. 

1. Use between three to six colours per screen. 

2. Use colour consistently between screew and within a program. 

3. Avoid using comphentary colours. 

Font selection, size and colouring can be uçed to direct cognitive processing 

(Laurel, 1990) and are important screen design variables. Not all of the information 

that is presented on the cornputer screen is intended to hold the same level of 

importance to the user. Hannafin and Phillips (1987) have found that 'qualitative 

Herences' in lesson presentation style and the quaüty of lesson interaction also 

helps in irnproving the subjects' ability to recall content. Qualitative differences c m  

indude a diange in the style, size, or colour of a font, tut can also include the 

placement of images and their framing (Brockmann, Horton, Brock, 1989). If 

coloured text is used as a visual cue, the number of colours should be lùnited to a 

maximum of six (England, 1984; Salomon, 1990b). Other research based guidelines 

have been suggested for the use of electronic text. Garner (1990) summarizes these 

results as follows: 



1. displaying large chunks or u ~ t s  of text rather than one sentence or line, 

2. distinct separation of paragraphs on screen to promote cognitive chunking, 

3. using various type sizes and fonts for ernphasiç and variety, 

4. using bold type for higher-level information, and 

5. using rnixed upper and lower-case letters to promote rapid processing. 

England (1989) studied the role of instructional design on cornputer-assisted 

language leaming by assessing the psychology of saeen reading, task analysis, 

screen size and colour cuing. The author created a "suite" of ESL (English as a 

second language) programs designed to teach English tvriting profi~ency. The 

program consisted of " ... diagnostic tests and three different types of exerases on 

language topics." (England, 1989, p. 35). Student input was provided through 

multiple choice questions (thought to be least cognitively challenging), text editing 

exercises (medium cognitive challenge), and cloze exercises (requiring more 

internalized Ianguage and thus thought to be rnost cognitively challenging). 

Coloured combinations of text and screen background were used. Students 

were asked to indicate which of the colour combinations were acceptable feedback 

cues and which were not acceptable. Discussion with the participants suggested that 

m e n t  screen sizes (14 inch) caused unnaturd breaks between blocks of content 

with simüar information but colour cuing assisted participants in quickly 

identifying correct and incorrect responses. 

Whiie England (1989) describes the CALL lessonware creation process in some 

detail, the study suffers from a number of inconsistenaes. England refers to a series 

of cognitive assumptions from which it is suggested that leaming WU occur. 

Cognitive differences between learner input are described and then a cognitive 

hierarchy is postulated. The language leaming lessonware is designed to fit this 

model with the understanding that the model can be changed depending on the 

feedback that is received from the learner. The type and kind of feedback is not 

described, although the author describes changes made to the program based on user 

feedback. The author describes how the anecdotal or numerical data was collected. 



Data collection information was limited, sample size was not indicated and 

although condusions were drawn, examples of data sets and analyses undertaken 

were not discussed. 

Positionhg of information on the computer screen (sometimes called hame) 

also influences its inçtnictional significance. Research conducted by Galitz (1984) 

and Hannafin and Phillips (1987) suggests that screens shodd be organized in a 

consistent manner so as to position key concepts in the centre of the screen horn 

hame to frame within a body of simila- content. Software developers Powell (1990) 

and Tognazzini (1992) state that it is also effective to structure the information so 

that each saeen communicates only one message. 

-noera~hv. - - .  As cornputer display teduiology moves fkom a command line 

interface to the graphical user interface (GUI), command line instructions are being 

replaced by dickable visual metaphors or icons, intended to represent their 

commmd line equivdents. Clarke (1989), Rivilin, Lewis and Cooper (1990), and 

Tognazzini (1992) offer comprehensive guidelines in the creation of saeen-based 

metaphors. 

Creating iconic metaphors for CALL based systems poses challenges as yet 

unresolved in the literature. Megarry (1991) found that in designing large leaming 

systems (10,000 saeens or more), existing guidelines for universal icon meaning 

(the icon means the same thhg aaoss a l l  saeens), icon positioning (the icon is 

positioned in the same location on all screens), and icon appearance, are usually 

much too general. Large programs tend to be divided into many different but 

related content areas. Across many screens it becomes difficult to convey 

information about levels of a program, which usually leads to the creation of a large 

number of icons. Locating each icon in a unique position on the saeen is effective 

when a few icons are competing for limited screen space. However, limiting the 

numbes of icons in large projects tends to be difficult: too many icons tends to 

confuse the user. Similar screen design difficulties were experienced by program 

designers two decades ago when it was possible for computer screens became able to 



effecfively resolve small text At that time cornputer saeens became duttered with 

inçtructiom Iocated at the top and bottom of the screenç, Listing program options 

such as, (C)opy (meaning "press C" to copy), (S)avef and (0)pen. User iwtructions in 

words or icons should impart their meaning transparently without requiring added 

cognitive effort on the part of the user. 

Cognitive processing requirements, the strategies and methods supporting 

those requirements and the marner  in which current technology aids in each 

application of cornputer-based learning strategies a l l  have implications in the screen 

design process and should not be treated as discrete and separate research entities 

(Park & Hannafinf 1993). The influence of each aspect is interrelated. 

Chunking, Language leaniing is complex in nature requiring both the use of 

short term and long term memory and a variety of cognitive and metacognitive 

processes. It involves the learning and use of many skills, but it is dependent upon 

the subjects cognitive processing abilities. 

Miller (1956) demonsfxated that short term memory (STM) processing was 

detennined by the number of 'ch&' (an integrated piece of information which 

when recalled helps one to remember related information) one is attempting to 

process. According to Miller people are able to place into STM (short term memory) 

and process efficiently five to nine chunks of information. Ch& may then be 

moved fIom STM into long term memory. This information becomes the core of 

semantic, visual, auditory, and tactile memory (Baddely, 1990). 

In a language learning context ch& CM be made of letters, words or 

sentences and their related sounds. It is important to recognize that memory span 

refIects a constant number of chunks, regardless of the characteristics of those 

ch& (Simon, 1974). In other words the ch& c m  be complex and large in size 

and WU be processed effiaently as long as they are related to each other. 

Information is thought be to encoded in chunks and the ability to process 

these chunks may be due to encoding efficiency which in turn may be a fwiction of 

learning style (Baddely, 1990; Mdaughh, Rossman, & McLeod, 1990), and the 



accuracy of cognitive monitoring during instruction (Garhart & Hannafin, 1986). 

H o w  people chunk information has been the objed of extensive research (Baddely, 

1990). A beginning second language learner appears to apply diffesent learning 

strategies than an experïenced one. Beginners spend a considerable amount of 

cognitive effort in order to understand phonetic expressions, and employ 

appropriate syntactic rules, while drawing on a iïmited lexical system. These 

strategies may have been learned during first language acquisition (McLaughün, 

1987), although it has not been shown that the process and product of second 

language acquisition were similar to first language acquisition (Ellis, 1985). 

Millar (1963) demonstrated that we are capable of remernbe~g  with relative 

ease at least five discrete pieces or chunks of information. A chunk can be 

conceptualized as being a single word or depending on the nature of the 

information being remember and its inherent structure could consist of a paragraph. 

Based on Miller's (1956) 'five plus or minus two d e f ,  screens should be broken 

down into conceptual frames or chunks. This would present the information in 

ch& that do not overwhelm the learner's short term memory, while allowing 

the learner to focus on small discrete pieces of information that are conceptually and 

logicdy c o ~ e b e d .  This method of presentation gives the learner a greater sense of 

being in control of the manner in which the information is being presented. It also 

forces the teacher-creator to plan the lesson and its presentation in a more 

methodological manner. 

The 'wholef in screen design is the dynamic that exists between the screen, 

content, media, learner and context. The problem is one of examining the discrete 

elements in the context of the whole dynamic, discoverhg the underiying processes 

and relationships and understanding the3 impact on each other and the whole. 

The criteria foi. examining this dynamic then becomes a function of the manner in 

which compter screens engage the learner (focusing attention, promoting deep 

processing) as evidenced by the quantity and quaüty of the interaction (Mukherjee & 

Edmonds, 1993). 



Guidelines and issues. Screen design guidelines have been developed and 

applied successfully in other content areas, such as mathematics, the sciences and 

with large information systems (Norman & Draper, 1986; Preece et al., 1994). 

Galitz's (1984) research on screen design suggests that leamers prefer: (a) clutter-hee 

screens, @) a dear indication of how headings, captions, data, and instructions relate 

to each other, and (c) a clear indicaior of what is in the system and how to find it. 

Accordhg to Hannafin and Hooper (1989) and Grabinger (1993) effective 

screen designs: (a) focus learners' attention, @) develop and maintain interest, (c) 

promote deep proceçsing, (d) engage the learner with the content, and (e) facilitate 

cognitive res.tructuring. 

Effective screen design is influenced by the technological Limitations imposed 

by the cornputer and the video display terminal, the capabilities of the software, and 

the instructional objectives of the program (Mukherjee & Edmonds, 1993). 

As early as 1984, Elson found in a meta-analysis of C M  research that the 

application of a basic set of screen design prinaples, as they relate to the use of text, 

increases positive learner outcornes. These d e s  can be summarized as follows. 

1. Saeen design should be consistent from screen (fiame) to screen (frame). 

2. Screen and text structure should be controlIed by the use of colour, 

patterning and spacing. 

3. Individual frame design should be congruent with the instructional design 

given to the program as a whole. 

4. Frames should be subdivided into six different design categories: 

orientation, content, decision, help, summary, and problem or question 

fiames, io assist mers in developing mental models of the electronic 

information (Park & Hannafin, 1993; Hoffos, Sharpless, Smith & Lewis, 

1992). 

General heuristics covering a l l  aspects of screen design exist, but are 

problematic because they are not M y  grounded in 'holistic' research models 

(Grabinger, 1993) (Holism places emphasis on attempting to perceive on the total 



situation rather than focusing on a distinct elements). The literature presents 

strategies for saeen design, without effectively linkllig research outcomes to 

experience and practice (Mukherjee & Edmonds, 1993). Kuuti (1996) argues that the 

perception that HCI research is ahead of practice is in actuality the exact opposite. 

Commercial software development applies what is known, but given the nature of 

the business can not afford to wait for new insights that might emerge from HCI 

researdi. HCI researdiers in many instances are actually studying successful 

solutions in order to understand the factor that contributed to that success. 

Screen design research methodologies have generally used two approaches. 

The hrst examines the effectç of manipulating single elements of screen design on 

learning and the second examines the impact of manipulating multiple elements 

on learning (Grabinger, 1989: Nardi, 1996). These studies have tended to separate 

the context and content from their normal instnictional settings. The problem then 

becomes one of understanding the significance of part to the whole, when 

separating the part alters both the part and the whole (Neuman, 1991; Brown & 

Malin, 1994; KapteLinin, 1996). For example, Aspillaga (1992) makes 

recommendations based on research, but the research was done on a non-electronic 

medium (cornputer saeens were presented as paper-based mockups). 

Currently screen design prinaples are largely derived from research 

addressing issues of visual and text presentation (Içsacs, 1987; Mukherjee & 

Edmonds, 1993). General design prinQples for the development of CALL 

lessonware have yet to emerge fiom the research (Jones, 1993; Mydlarski, 1993; 

Phillips, 1986). Screen design research has consistently demonstrated that the effects 

of screen design on learning outcomes is incondusive (Aspillaga, 1992; Borras, 1993). 

Research is required to deepen and broaden our understanding of screen 

design in a CALL context so as to: (a) provide insight into the relationship between 

context and content and HCI (Neuman, 1991; Nard& 1996),( b) understand, develop, 

and achieve effective learner interaction models (Preece, Rogers, Sharp, Bayon, & 

Carey, 1994) and (c) maximize the leamers sense of control over the leaming 



experience (Wyatt, 1988a). 

Learner Interaction 

In cornputer-assisted learning environmentç the instructionai content is 

delivered through the computer saeen, therefore it is important to plan for 

effective learner interaction and to give the learner control over the interactive 

process (Gay, 1986; H a m i f i n  & Phillips, 1987; Barker, Najah & Manji, 1987). 

Generally this interaction is dependent upon the manner in which the 

hformation is displayed in functional areas, the screen design, which in turn is 

influenced by the instructional design and capabilities of the computer hardware. 

There are many factors to consider when creating courseware, but designing for 

effective learner interaction is one of the more important factors (Hannafin, 1989; 

Hannafin & Reiber, 1989). 

Learners do not interact with a computer screen in the same way they do with 

traditional uis tructional media (Eridcson, 1990; Vertelney & Booker, 1990). Books 

are read by scanning individual pages hom left to right and from top to bottcm. 

Instructional interaction with cornputer-based learning material begins with a global 

visual scan of the first page (frame) of the program, starting in the centre of the 

screen (Constanzo, 1989; Laurel, 1990). Learners do this in order to locate 

instructions that will direct them how to inieract either with individual saeens or 

with the program as a whole (Park & Hannafin, 1993). 

Saeen design, the nature of the user interaction, and the success of the 

interaction is influenced by aesthetic factors, but more importantly screen design is 

influenced by the nature of the content and by the structure and sequencing of 

instructional events. Proper instructional sequencing should indude the following 

steps: information is presented, the leamer is guided through initial use of the 

information or skülç, the learner practices until f d a r i t y  or fluency is gained and 

learning is then assessed (Haag & Grabowski, 1995). However, even with proper 

sequencing, instructional effectiveness can be limited in two ways: (a) by the 



complexity of the instructional interaction required of the leamer and @) by the 

transparency of the navigational metaphor (Tennyson, Welsh, Christensen, & 

Hajovy, 1986). A user-transparent interface uses navigational metaphors that do not 

increase the cognitive overhead of the user, but rather assists the user in their 

information seeking task, so that at any given moment in the process the leamer 

has an accurate mental representation of the structue of the program (Hannafin, 

1989). Cognitive overhead refers to the intellectual effort required to understand or 

take meaning from the receipt of information (Matlin, 1989). 

Although the application of the 'point-and-di&' or mouse driven interface is 

now almost universal, until recently for most CALL applications the computer 

keyboard was still the primary device for providing text-based input. This in t u m  

influences the type and comple>ciS of interaction possible in any one of the 

instructional steps presented above. For example, Hannafin & Phillips (1987) daim 

that the use of the keyboard Wts the input interaction possible on the computer 

screen to 'single selection making', examples being the selection of a multiple choice 

answer, providing single word or short answer responses, and the 'highlightuig' 

portions of text presented on the screen. Deciding which input method is 

appropriate for the content being considered and the type of feedback desired, is 

another factor that must be taken into consideration when planning appropriate 

user interaction and instructional sequences (Hoffos, Sharpless, Smith, & Lewis, 

1992). 

Simulating learner interaction to reflect and simulate second language 

Iearning methodology has been difficult given the theoretical rnix within which it is 

situated (Figure 5). Various rnodels of CALL interaction have been suggested. 

MeskiU (1987) believes that cornputermer interactions should be modeled 

after spoken discourse. Learner input and system feedback should be given in 

complete thoughts, so that participation mimics dialogue, giving the interaction a 

more humanistic feel. Meskill also recornrnends that lexical, syntactic, and semantic 
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timing be induded in this process. Lexical timing is the shortest possible response 

time to user input, while syntactic timing involves the Pace at whidi both the 

system and the user string together responses. Semantic timing is the response time 

that is taken by the system to provide feedback to the learner. 

Tn practical terms this means that user input and system responses would be 

as dose to conversational interaction in real time mode as possible. Some of these 

system responses would be rapid while others codd take up to 30 seconds, imitating 

the ebb and flow of natural conversations. In determining whether CALL 

lessonware is effetive, Meskül(1987) stresses the importance of understanding how 

Ianguage is being processed when the instruction is cornputer-based. 

Young (1988) proposes a CALL instructional rnodel based on conversational 

interaction between instructor and student, and between the student and the 

cornputer program. This model indudes an interactional component called 

'negotiated outcomes', that is, instructional outcomes are not determined in 

advance by the instructor, but evolve through a process of active negotiation with 

the learner and are dependent upon the leaming successes experienced by the 

learner and the instructional program. A simple example of 'negotiated outcomes' 

would be the ability by a Iessonware user to select fiom a series of choices when 

presented with a problem. In the classroom, Young suggests that dassroom 

discussions, role-play, simulations, and games are examples of activities in which 

the outcomes are actively negotiated. 

Young (1988) studied two interactional issues. The first attempted to find out 

if there are difierences in the kind of conversation that occurs among language 

learners who engage in CALL activities which allow a negotiated outcome and those 

that do not. The second issue examined the influence of negotiated outcomes on 

leamers' attitudes towards leamhg with computers. Forty-seven advanced ESL 

students living in Hong Kong were randomly assigned to two groups, negotiated 

outcomes (n = 20) and predetermined outcomes (n = 27). Group one used CALL 

programs in which a negotiated outcome was possible and goup two used programs 



that did not aUow for negotiation of outcome. Four to five subjects were assigned to 

a cornputer. After a Mt of nuiety minutes subjebs were asked to fill out a 25 item 

questionnaire to ascertain th& opinion on the usefuhess of CALL. AU group 

discussions were audiotaped. 

The audio tapes were transaibed and a five minute sample was randomly 

selected from each. Analysis of these tapes showed that lessonware that allowed 

learners to negotiate an outcome generated 17 % less reading aloud from the screen 

and 5% more unplanned discourse. An analysis of the attitude survey showed no 

significant dïfference between the two groups' attitudes towards CALL activities. 

In this study all of the subjects were selected by the researcher hom a narrow 

population of teachers known to the researcher. This places the generalizability of 

these results into question, since the subjects were a select group of well educated 

adult ESL students and do not represent a crosssampling of al l  adult ESL students in 

Hong Kong. The author does not provide a dear description of the population to 

which the results are to be generalized. The percentage differences between the 

groups (a decrease in reading aloud from the screen, an increase in unplanned 

discourse) were reported as not being statistically sigruficant. It is undear how the 

author deteimined a la& of significant difference between the two groupsf attitudes 

towards CALL activities. While this study is an interesting example of an attempt to 

operationalize 'negotiated outcornes' in a CALL context, the author fa& tu dearly 

delineate the hnpact on CALL theory developrnent. 

A limited number of learner interaction models have been proposed in a 

CALL context The Iiterature suggests that effective learner interaction is based on 

appropriate seledion and implementation of a second language learning rnodel, 

effedive screen design and as a result of these decisions the learner should gain 

effective control over the leaming process (Forrest, 1994; Richmond, 1993). 



Leamer Control 

As CALL programs increase in instructional complexity, offering a greater 

variety of user interactions, media forms and instructional interactions, the ability 

to navigate electronic media successfully a d  feel a sense of control over the 

experience becomes an important factor (Garrett, 1991; Preece, 1993). Control is 

defined as " the user's feeling that the software is responding in a normal and 

consistent way to comrnands and input" (Preece et al., 1994, p. 521). 

Mer developing an effective method of instructional presentation, with 

approp~ate screen design with weU defined functional areas and user interaction, 

the CALL designer must then incorporate a flexible and intuitive method of 

program navigation so that program navigational tasks do not interfere with the 

leaniing tasks and processes, and the learnersf sense of control over the leaming 

environment. Haag and Grabowski (1995) state that the most widespread problems, 

still, with computer-based instructional materials involves the lack of leamer 

control, as perceived by the user, and learnabiliS; through the inconsistent design 

and presentation of frames and a la& of consistency of the navigational metaphor 

withùi a program. 

Interacting within an electronic environment c m  be a unfamiliar process 

(Bannon, 1986a, 1986b; Heim, 1993), compared to interacting with traditional media, 

since electronic environments do not have to be structured to resemble the linearity 

or uidexed structure of printed or video material (Oren, Salomon, Kreitman & Don, 

1990). Experience with nonünear informational or instructional environments is 

limited. 

The relationçhip between a page and a book is familiar to most leamers and 

therefore so is the question of control over the experience. There is a visible and 

transparent relationship between individual pages, chapters, and the beginning and 

end of a book. As a result there is little difference in this structure between different 

types of books and the manner in which they are used. A similar set of standards 

has not yet evolved for the design of instructional software. 



Comparable structure is not always obvious or available in an electronic 

environment. To the CALL leamer, a screen or frame appears as an isolated unit. 

The rdationship of the frame to the electronic document may not be obvious (Kay, 

1990), unless of course the document is designed to be used in a linear manner. If 

thiç is not the case, instructional designers develop visual metaphors which are 

intended to indicate the position of each saeen in relation to the 'whole' document. 

This is usually indicated somewhere on the frame using a 'Page 1 of 6' metaphor 

(Powell, 1991) or using a schematic that visually implies the relatiomhip between 

the frame and the whole (Tognazzini, 1992). The 'Page 1 of 6' metaphor has been 

adequate for traditional CALL programs that have been designed to be linear, but the 

representation of a navigated sequence becomes an particularly diffïcult problem 

when the fiame is part of a larger hypertext document that allows for largely 

nonlinear or intuitive associations between the various media (Gygi, 1990; Barrett, 

1989). Research which addresses navigational issues in a CALL context has been 

almost nonexistent (Mydlarski, 1993) and developers of CALL material are still 

applying traditional navigational metaphors, such as the use of the 'home' icon 

(picture of a Little house) to represent the opening screen of a program. 

After giving the user intuitive and logical control over the navigational 

experience, it is as important to consider the degree to which the user has control of 

the learning environment and learning experience. This will influence learner 

outcomes (Malone & Levin, 1984; Laurel, 1990; Mounfford & Gaver, 1990). Citing 

several studies, Jonassen (1988) suggest. that the availability of learner control does 

not dways improve leamer adiievement. 

Two assumptiow are made when designing for learner control: 

1. Learners know what is best for themselves. 

2. Learners are capable of ading appropriately, according to instructional 

events (Poncelet & Proctor, 1993). 

Hardisty (1987) suggest that a controlled one-on-one interaction between the 

learner and the software in a traditional instructional mode may make students feel 



more cornfortable; however, comfort Ievels do not dways ensure positive outcornes 

(Jarnieson & Chapelle, 1988; Semb, EUS, Montague, & WuLfeck, 1991). Research on 

leamer-control indicates that prior experience is important, but equally important is 

the studeni's learning ability (Hartley, 1985). The abrlity to leam independently and 

make effective instructional deasions is also ïnfiuenced by motivational and 

affective factors (Neuman, 1991; Sales, 1988). Johansen and Tennyson (1983) 

demonstrated that cornputer taught learner control in a CALL setting facilitated the 

leamllig of punctuation d e s  in English- 

Higginbothani-Wheat (1988) state that leamers shodd be given more control 

over content, access to it and their interaction with it, which in tum c m  be 

motivathgr anxiety reducing, and result in improved attitudes toward learning. 

Issacs (1990) theorkes that by giving the learner increasing levels of control, the 

learner will master effective control techniques. 

The learner's perception of control is influenced by screen and lesson 

organization. CA1 research with traditional content suggests that program dictated 

control and Iearner directed control prove to be equally effective in promoting 

higher order thinking skills pannafin & Colamio, ated in Hannafin & Phillips, 

1987). 

On the other hand, Morrison et al. (1989) cite several sources that suggest that 

learner control is not always better for all leamers. 

Mature learners prefer a learner-controlled approach to language learning. 

Bickes and Scott (1989) created a CALL program entiiled 'Private Tutor Systemf (l?TS) 

in order to explore more fully the differences and Limitations between CALL and 

othet media and issues of learner-control. The goal of the program was to give 

leamers responsibility to structure their own leaniing process. Bickes and Scott 

(1989) assessed leamer performance using fill-in-the-blanks exerases, doze texts, 

multiple choice tests, matching, and full and partial sentence replies. 

To assist the learner in problem solving tasks the learner had the option of 

accessing a database of progressively more detailed 'helps'. For example, if the 



Iearner spotted an incorrectly conjugated verb, additional information could be 

sought from the pull-down HELP window, which presented dues on verb 

conjugation. If, after repeated attempts, the learner s t ü l  could not arrive at the right 

answer, the correct answer could be requested. Whiie not as effective as directed 

teacher feedback, subjects found thiç method more effective than those presented to 

the control group, which did not have access to these 'helpsr. Subjects did not view 

the hequent collection of performance indicators as a negative attribute of the 

program, but rather saw this information as a positive twl  which assisted them in 

m o n i t o ~ g  and restructunng their own learning. 

Poncelet and Proctor (1993) have suggested that learner control is most 

effective when: learners are older and more mature, higher order skills rather than 

factual information is being taught, content is familia, content advisement is 

provided and formative evaluation is used to identify and revise the content being 

delivered. 

Issues related to second language learning, Iearner attnbutes in a cornputer- 

assisted language learning environment and human-compter interaction in a 

CALL context have been reviewed above. Some of the issues have been theoretical, 

some have been practical. As shown in Figure 6 the theoretical mix is complex. To 

add to this complexity the theoretical framework for human-computer interaction 

research has corne under inaeasing criticism because the exploration of context has 

exduded practice and has been based on quantitative methodology to the exclusion 

of other methods. (Kuuti, 1996; Nardi, 1996, Neuman, 1991). 

Cooper (1995), Tognauini (1992), and Mandel (1997), HCI researchers, have 

suggested that there is a need to gain a richer depiction of the human-computer 

interactional dyad by (a) integrating ethnographie and participatory methodologies 

into research, and @) moving away from the cognitive mentalistic approach so as 

gain a broader and more balanced understanding of the HCI phenomena (Nardi, 

1996) as conceived, operationalized in design, and used in practice. 
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Methods of Inquiry 

Qualitative research methodology is defined by the basic beliefs that drive al l  

inquiry. These beliefs are synthesized from answers to questions of ontology (a 

knowledge of the nature of reality), epistemology (a knowledge of the relationships 

between the sesearcher and the knowledge being sought), and methodology (a 

knowledge of knowing how to find out what c m  be known) (Comolly & Clandinin, 

1988). There are many separate and detailed fiteratures on the methods and 

approaches that f d  under the category of qualitative research. 

The value of qualitative research methodologies has not been systematically 

explored nor applied to the study of computer-assisted learning in general (Hanley 

1983; Neuman 1991; Preece et al., 1994). Although the usefulnesç of qualitative 

inquiry in obtaining new insightç to compter-assisted language learning has not 

been examined (Pederson, 1989), there are advocates of its application (Forrest,l994; 

Garrett, 1991; Wyatt, 1988). 

The following discussion reviews qualitative methodologies and explores (a) 

the value, and @) the relevancy of qualitative methodology to CALL research. 

Cornputer-based tools currently developed to assist qualitative researchers in data 

collection, manipulation and interpretation are also examined. 

Qualitative Methodoloop 

Qualitative research can be defined as an interpretive, naturalistic approach to 

its subject matter (Denzin & Lincoln, 1994). This means that qualitative researchers 

study objects and events in their natural settings, attempting to make sense of, or 

interpret, phenornena in terms of the meanings people bring to them, while 

understanding that no single interpretive truth exists. Qualitative research 

involves the application and collection of a variety of materials, methods, and data, 

such as case study, personal experience, introspective refledion, life story, interview, 

observational, historical, interactional, and visual texts (Alistar, 1991). These are 

used to desaibe routine processes and problematic moments and meanings in 



individuals' experiences (Guba, 1990). The focus is on the experience, and the 

meaning the researcher and/or subject brings to that experience and takes fiom it- 

Qualitative researdiers use multiple methodologies. In general the choice of 

research practices depends upon the questions that are asked and theV context The 

choice of tools utilized, and research practices employed, are not uçually determined 

in advance @min & Lincoln, 1994). Any of a variety or combination of methods; 

semiotics, narrative, content, discourse, archival, and phonemic analysis, and 

statistics can be used. They draw upon and uülize the approadieç, methods, and 

teduùques of ethnomethodology, and (more recentIy) phenomenology, 

hermeneutics, feminism, and culturd studies (Brewer & Hunier, 1989). 

Qualitative methods implies an emphasis on processes and meanings that are 

not rigorously examined or measured in tems of quantity, amount, intensity, or 

frequency (Denzin & Lincoln, 1994), but stress the socially constmcted nature of 

reality and its value by seeking ançwers to questions that stress how social 

experience is created and given meaning (Lincoln & Guba, 1985). 

Knowledge within this methodology cowists of those constructions around 

which there is a consensus, with an understanding that this knowledge is open to 

continuous revision. Change is posited to occur most frequently when different 

constructions of reality are " ... brought into juxtaposition in a dialectical context." 

(Denzin & Lincoln, 1994, p. 113). In contrast, quantitative studies ernphasize the 

measurement and analysis of causal relationships between variables, not processes, 

resulting in verified hypothesis that can be accepted as facts. In qualitative research, 

credibility, transferability, dependability, and confirrnability replace the positivist 

(quantitative) criteria of intemal and externa1 validity, reliability, and objectivity 

@k & Miller, 1986). 

Qualitative researchers approach the world with a set of ideas, a framework 

(theory, ontology) that specifïes a set of questions (epistemology) that are examined 

(methodology, analysis) in a variety ways. The qualitative researcher attempts to 

capture the subject's personal perspective and/or the nuances and mechania of the 



circumstance, while the quantitative researcher abstracts from quantitative data and 

seldom explores the situational or ethnographie circumstances directly 

(Hammersley, 1990). Qualitative researchers use emic, idiographic, case-based 

positions, whidi direct the5 attention to the speafics of partidar cases (interviews, 

observations, document analyses), in the belief that rich descriptions of the social 

world are as valuable, as abstracted normative descriptives (Demin & Lincoln, 1994). 

Other researchers have made similar methodological suggestions. Powell 

(1991) believes that it is as important to examine the whole leaniing process and to 

discover the multidirectional relationships of the parts and the whole. Higgins 

(1983) suggests that direct observation and the recording and analysiç of a computer 

user's narrative using, for example, tak/think doud protocols can provide valuable 

data in the development of user interaction models. A t W  aloud protocol is 

given to verbal behaviour, ùi which the subjects Say out loud what they are 

thinking as they are carrying out a task. The application of this protocol reqpires 

more effort on the part of the subject (Preece et al., 1994). 

Preece et al. (1994) describe methods of data collection and analysis that 

employ some form of direct and/or indirect observation in order to discover what 

the user thinks and feds about the HCI experience. Direct methods involve the 

researcher making notes or recording performance. Because the subjects are aware 

of the researchers presence and may alter their behaviour, (Hawthorne Effect) it is 

important to ensure that data collection occurs over tirne. If the researcher does not 

know exactly what to look for then it becomes necessary to record ail that is 

observed, which can be very difficult if the record is being written by the researcher 

as the events are unfolding. The researchers' record of the experience is rarely 

complete. In 'the moment' the researcher has to make deasions and record what is 

perceived to be relevant from what they are observing. There usually is no 

opportunity to rerecord 'the moment'. Audio and video recording equipment CM 

assist in recording what is being obsewed. 

Video or audio recording facilitates indirect observation and dows  the 



researcher to return to the data to perforrn more in depth analysis. Video and audio 

records can be transcribed to provide the researcher with a verbal protocol (Erïckson 

& Sirnon, 1984). The protocol script may have spoken observations, which may 

address cognitive activity underlying the visible physical behaviour recorded on 

tape. 

An important component of this process is that it employs methods that 

d o w  researchers to record their own observations accurately while stilI uncovering 

the meanings theV subjects bring to their Me experiences. In this fiamework the 

interactions that occur between the researcher and the subject can become an 

important source of data. The produd of this behaviour is a value-laden collage, a 

cornplex, dense, reflexive, holistic reflective creation that represents the researcher's 

images, understandings, and interpretations of the phenornenon under study, in 

contrast to an analysis and discussion of empirical findings co~~unonly found in 

quantitative documents. Qualitative methodology focuses on understanding the 

circumçtantial or social settuigs, while açsuming that the researcher cm become the 

research instniment (Janesick, 1994). 
. . 

trantrtative - cpa litative methods. Quantitative methodologies focus on 

efforts to ver* or falsify a priori hypotheses, represented as mathematical 

propositions which convey functional relationships. These methods use a wide 

array of statistical and mathematical models, believed by many to be the only valid 

tools and methods in the analysis and examination of human behaviour (Uttis, 

1996). Berstein (1988), Guba (1990), Reason and Rown (1981), among others, have 

argued that these are utilitarian tools, usefid when one is attempting to manipulate 

highly defined and constrained phenornena, and when one is interested in large 

group dynamics, but not so useful when one is attempting to understand 

individuals or individual human behaviour in highly contextualized settings. 

Critics of qualitative methodology argue that research should have an 

objectivist value-free orientation: any other orientation is seen as an assault on 

scientific tradition and fruth (Carey, 1989). 



Critics of quantitative normative methodology argue that these methods 

focus only on selected subsets of variables, thereby stripping from consideration 

other contextual variables that may exist, that might, if allowed to exert th& effects, 

alter findings. While quantitative designs may increase the theoretical vigour of a 

study, critics argue they detract from its relevance by linùting it tu highly 

decontextualized situations, under highly controlled environments, leaving the 

individual researcher with lïttle room for creative and divergent insights (Guba & 

Lincoln, 1981). Qualitative methods place value on the study of human behaviour 

as it -es fiom the meanings and purposes given by the individual adors to their 

situation(s). Quantitative methodology has sought to codify values, meanings and 

purpose across individuals and situations, removing the 'person' and the experience 

from the formula. Outcomes in these situations may be statistically signincant for a 

paiticular group, but qualitative tesearchers argue that these outcornes are not 

applicable to individual cases (Guba & Lincoln, 1990). It is the quality of the 

experience of the individual and the differences in experiences between individuals 

that makeç the context meaningful and provides for new insight (Demin & Lincoln, 

1994). 

A priori methodology assumes that hypotheses must be stated in ways that 

are independent of the way in which the data needs to be collected and tested. The 

hypotheses are stated in advance of data collection, and then tested, while 

qualitative methodologists believe that theories and facts are interdependent Facts 

only exist within a theoretical hamework and as a result observations lead to 

hypotheses, which then lead to more observations. The observation-hypothesis 

dyad is circular, the hypotheses fluid, and the data given to the possibility of 

multiple independent interpretations (Guba & Lincoln, 1981). The validation or 

falsification of a theoretical view in the quantitative framework is determined by 

'facts' (usually numerical data) and by comparative analysis of their numerical 

differ ences. Guba (1990) argues that quantitative analysis makes it possible for 

different theoretical views to be supported by the same set of facts. For qualitative 



methodologiçts the 'facts' are unique to the individual and th& experiences. No 

two people experience 'life' in exactly the same way, so it is diffidt  to argue that the 

same set of qualitative fa& can support two or more different theoretical views. 

The facts can and do change, since they are based on the individual's personal 

experience and it is the change in experience over time and the differences between 

experiences that provide qualitative researchers with the* data (Lincoln & Guba, 

1985). 

Quantitative inquiry presupposes that the inquirer observes and does not 

influence the phenomena and conversely the inquirer is not influenceci by the 

phenomena under study. Lincoln and Guba (1985) argue that the Heisenberg 

uncertainty principle and the Bohr complementary principle negate these 

assumptions and that evidence from the interactions between the inquirer and the 

phenomena provides more plausible explanations of the inquiry process than the 

quantitative belief that findings are discovered. Knowledge and trzith are created, 

not discovered by mind. In other words there are no objective observations, no real 

facts, because observations are s o a d y  situated through the eyes of the obsenrer 

and the obsemed and these are filtered through the lenses of language, gender, 

social dass, race, ethnicity and experience (Deruin & Lincoln, 1994). Qualitative 

researchers draw upon their own experiences as a resource for their inquiries, 

thinking historically, interactionally, and structurally. As a result qualitative 

researchers apply a wide range of intercomected theoretical paradigms, research 

strategies, data collection and analysis methods, and presentation and interpretation 

techniques. 

Guba's (1981) naturalistic or holistic model is situational and observational. 

This model is based on ethnographie methodology which makes the assumption 

that separafing any part from the whole, alters both the part and the whole. 

Therefore studying only discrete parts distom the whole we seek to understand. In 

this context the 'whole' is described as a dynamic interaction between things, 

persons and processes based on past expenence and curent practice (Co~e l ly  & 



ClanduUn, 1988), with an understanding and a belief that a l l  of these factors have 

non-random causal outcomes at some point in the future. By developing a better 

understanding of m e n t  practice, this in turn should guide and frame future 

ins tructional outcomes. 

Within this k e w o r k  the researcher attempts to determine the rneanings 

individuals give to tangible objects, processes and events by ushg one of many 

methods, for example, storytelling, interviewkg, journalingr picturing, participant 

observation and narrative analysis. These interpretations are individual 

constructions of realify or situations, unique to each individual; therefore there are 

many constnictions, and as many realities as there are individuals. By constnicting 

a narrative account of the situation an investigator attempts to understand the 

individuaI's reality, so that he/she can describe and understand the interaction 

among all of the components - the person(s), the thùig(s) and the process(es). By 

defifion a narrative is the study of the marner in which " we make meaning of 

experience by endlessly telling and r e t e h g  ..." that refigure the past and aeate 

purpose in the futue." (Comelly & Clandinin, 1988, p. 24). By being cognizant of 

these interactions drawn from the narrative and their potential outcomes, the 

investigator and the subjed should be able to more meaningfdly shape leanllng 

expenences. 

Research desim and inauiry strategies. Both qualitative and quantitative 

inquirers think in tems of research design and strategy of inquiry. These are 

dictated by the researched paradigrn that has been selected, the 'who or what' being 

studied, whidi in turn dictates the data g a t h e ~ g  methods and analytical tools 

required. 

Guba (1990) describe four research paradigmç that are recognized as informing 

and guiding research. These include positivism, postpositivism, constnictionism 

and aitical theory. Each represents a 'world viewf that defines for the observer the 

nature of the world, the obse~er's place in this view and the range of relationships 

that the observer c m  have with that world and its parts. 



Positivistic research design tends to be more rigid and presaiptive, more 

reductionistic, requuing the creation of research questions and the formulation of a 

priori hypotheses, the verification of results, the selection of sampling strategies and 

the speafication of research strategies and methods of analysis. This is the model 

favoured by 'hard' science, the aim of inquiry being explanation and prediction. The 

investigatory methodology is stnictured to assist the observer in determinhg the 

relationships between 'thingsf in the world and how they fimcüon together. 

Postpositivistic research methodology is similar to positivism with the 

exception that in gathering and thinking about the data the observer c m  only redy 

approximate, but never really know the relationships and hc t ions  between things. 

This is a quasi-experimental model, involving the falsification of hypotheses and 

cm include qualitative methods (Lincoln & Guba, 1985). 

The constructionistic method examines the nature of knowing across many 

individuals with the individual and the observer interactively linked. The 

outcomes are aeated by both partiapants. The constructivist attempts to make sense 

out of the world of lived experience, by fashioning meaning out of events through 

the interpretation of the processes of social interaction involving language, action 

and &tory (Schwandt, 1994). 

Critical theory examines reality in terms of social, political, cultural, 

economic, ethnic and gender related issues and values. The investigator and the 

investigated are linked through an interactive and evolving dialogue, with the 

values of each influencing outcomes. Critical theorists use their work as a form of 

social or cultural crïticism believing that a l l  thought is mediated by socially and 

histcxically situated power relationships; facts cannot be isolated from a larger 

domain of values; language is central to the formation of consaous and 

unconscious awareness; and research produces systems of daçs, race and gender 

oppression (Kincheloe & McLaren, 1994). 

Denzin and Lincoln (1994) state that there are three possible approaches to 

studying subjects and phenornena. These are the single case, the collective case, or 



the multi-case. These cases are found by (postpositivist, constructionist, critical 

theory) researchers purposively seeking out groups, settings and individuals whee 

the processes or individuals are most likely to occur. While each case can have the 

general characteristics of the gtoup from which it was drawn, each also has unique 

characteristics, which are of particular interest to the qualitative researcher. The 

subjects and the phenomena can also be the source of the research question, since in 

these processes the question does not necessarily need to be framed at the outset 

(Janesidc, 1994). 

Having selected the subject or phenomena and the question or questions the 

researcher then attempts to map a strategy of inquiry. The strategy of inquiry 

consists of the skills, assumptions and practices used by the inquirer to coued data. 

hquiry strategies can include case study (Stake, 1994), phenomenology (Holstein & 

Gubrium, 1994), ethnography (Atkinson, 1992), narrative methodology (Clandinin 

& Comelly, 1988), grounded theory methodology (Strauss & Corbin, 1990), 

biography or historical methodology (Smith, 1994), and dinical methods (MiUer & 

Crabtree, 1992). The aim of these methodologies is to understand or interpret "what 

is going on" in complex organizational settings and attempt to make sense of 

multiple realities of complex phenomena (Aüstar, 1991; Walsham, 1993). 

Colleethg and managino qualitative data. With a research design and 

strategy selected the researcher then begins collecting the data by looking for the 

meaning and perspectives of the participants, and the relationships regarding the 

structure, occurrence and the distribution of events over time (Bogdan & Biklen, 

1992). 

One of the interesting features of qualitative methodology is the reflexive or 

'open-ended' nature of the data collection process. The 'opemess' of the data 

collection stage encourages a liberal refining of the research question(s) during the 

data collection process and c m  lead to an entirely new set of questions (Janesick, 

1994). Since the data collection process is assumed to be open-ended, one of the 

most significant deusions the researcher has to make is when to withdraw fiom the 



collection process. Generally this decision is didated by funding, a tirne hame, 

volume of accumulated data, and a sewe that the &cal issues have been 

completely explored (Miles & Huberman, 1994). The methods of data collection are 

as varied as the research and strategies of inq-. 

The interview is the most common methodological tool (Demin & Lincoln, 

1994). It can take many forms: (a) structured, in which the i n t e ~ e w e r  asks eadi 

subject the same set of questions in order to capture the precise data of a codeable 

nature that would explain behaviour within previously established categories, @) 

flexible interviews, which have a set of topics, but are addressed in particular order, 

(c) semi-structured, in which the interviewer has a set of questions that can be 

drawn upon to guide the interview, (d) prompted interviewing, which uses phrases 

similar to m a t  do you mean...', ' . . .cm you expand on that' and (e) unçtructured, 

in which the i n t e ~ e w e r  attempts to understand the complex behaviour of a subject 

without imposing any a prion categorization. In HCI research flexible interviews 

have been used most frequently (Preece et al., 1994). 

Observation is a second methodological tool that is widely used in qualitative 

studies. The observer follows the flow of events and does not intemene in the 

observed processes. The focus of the research process shifts from one which 

addresses questions of a general nature, to one where the questions become highly 

refined and narrow. Data collection continues until "Researchers achieve 

theoretical saturation ... when generic features of theK new findings consistently 

replicate previous ones." (Denzin & Lincoln, 1994, p. 380). The chief criticism of 

observation lies in the area of reliabiüty and validity. Generally within the 

fiamework of this mode1 inter-observer cross-checking does not occur, and 

observers rely on their own perceptions with their innate biases (Alistair, 1991; 

Denzin, 1989). 

Clandinin and Connelly (1994) contend that educators should be studying 

"... experience rather than using experience as the contextual given for educational 

discourse." (p. 414). Studies should be framed using a narrative methodology. 



Clandinin and Comelly (1994) state that "... experience is centrd to theorking and 

to understanding practice." (p. 414) and as such forms the starting point and key 

term for all social science inquiry. They argue that the study of experience is 

currently only refleded in written accounts, texts of the experience. The study of 

these texts, that is their deconstmction, reduction and formalkation, rather than 

people and th& experience, is currently the primary focus for education, 

anthropology, sociology and other sciences (Clandinin & Connelly, 1994). In other 

words the 'text formsr represented by experience are being studied and in the eyes of 

these authors it is the direct personal experience that should be studied, the personal 

practical knowledge of the participants. Clandinin and Comelly (1994) recognize 

the epistemological values and truths of reductionism and formalism in the study 

of experience; it is the experiential component in the data collection process that 

they keep at the forefront. The study of educational processes becomes the study of 

the rituals, routines, and metaphors of everyday actions. The wrïtten account of 

these experiences serve as the record, the field text, but for Comelly and Clandinin 

the data not only indudes the written record, but also the remembrances and 

context of the experience within which the data were collected. It is represented in 

narrative form but it is spoken of as storytelling. " The story becomes the dosest we 

can corne to experience as we and others tell of our experience." (Clandinin & 

ComeUy, 1994, p. 415). 

Following data collection, the researcher begins a process of data reduction, 

reassessment (although this can begin during data collection), data display and 

mode1 development, so as to explain the phenornenon under study. This involves 

the creation of a narrative supported by evidence fkom statements and behaviours 

recorded in notes and interviews (Lincoln & Guba, 1985). This is done by sifting 

through large quantities of data to develop taxonomies, explicate themes, and 

formulate hypotheses (Shapiro, 1992). 

The theoretical discussion that evolves and emerges in the narrative form 

should be traceable in the data and should dearly describe the relationçhip between 



the researcher and participants. One method of reliabiüty testing can be addressed by 

the use of triangdation (Janesick, 1994). Lincoln and Demin (1994) identify four 

types of triangulation: data triangulation, using a variety of data sources; 

investigator triangulation, uçing severai researchers; theory trianplation, using 

several perspectives to interpret the data; methodological trianplation, using 

multiple methods to study a single problem. 

The qualitative researcher uses inductive analysis, which means that 

categories, themes and pattern corne from the data (Janesidc, 1994). From these, a 

system of coding and categorization is developed. Tesch (1990) states that a typical 

analytical cycle would include 

1. selection and labelLing key words or phrases in the source document, 

2. creating alphabetic word lists and counting the frequency of the 

occurrences of words, 

3. creating indices and 'key word in context' concordances, 

4. attaching key words to segments of texts, 

5. attadiing codes (categorization symbols to segments of text), and 

6. comeding codes (p. 26 - 28). 

These steps lead to the evolution of 'ideas' about the person or phenornenon 

under study. Analysis is dependent on the nature of the data and the questions 

being asked. There is no one best analytical method, although many have been 

described (Eisner, 1991; Lincoln & Guba, 1985; Patton, 1990). The cycle of data 

reduction to model development follows a process of immersion, incubation, 

illumination, explication, and creative synthesis. Whüe these terms are not specific 

to any one model they do describe the analytic cycle. The most important factor in 

this cycle is t h e .  All these steps require the researcher to have the tirne to describe, 

filter, analyze, reflect, and interpret the data (Denzin, 1989; Janesick, 1994). Recently 

this process has been aided by the development of cornputer-based qualitative 

analytical tools. 



m r- m s  

Word processors and database programs have been used by qualitative 

researchers for more than two decades to organize and structure data (Denzin & 

Lincoln, 1994). Word processors work well for long unçtructured textual data sets, 

when pictureç and charts need to be induded, when text searches are not boolean in 

nature, and when an annotation facility is induded in the program. Word 

processors do not facilitate the grouping of coded data and cannot search for co- 

occurrences of codes, making them limited analytical tools (Richards & Richards, 

1994). Databases work best for discrete structured data and only recently have been 

given word processing like hctionality. Analytical tools for qualitative andysis 

have been created that are data analytic and have the functionality of word 

processors and relational databases. Comparative reviews of software designed to 

assist in the analysis of qualitative data have been undertaken by Miles and 

Huberman (1994), Tesch (1990), and Weitzman and Miles (1994). A number of 

products are available: Hyperqual NotecardsTM, NUDaIST QualogTM, and 

Ethno graphTM. 

Qualitative researchers no longer debate the relevancy of computer 

technology to qualitative discourse. The focus of debate has shifted to applicability, 

functionality, and media type. The questions being asked by qualitative researchers 

addresç issues of data analysis and data management. According to Richards and 

Richards (1994) these include 

1. the management of rïch (text, audio, video), complex and disorderly data 

sets, 

2. the manner in which these programs allow the researdier to work "up" 

(startllig with no theoretical expectations) or work "down" (starting with 

theoretical or procedural expedations, prior theories, hunches and 

experience) from the data, 

3. the restrictions the programs place on the analytical process, and 

4. the manner in which these programs support theory construction. 



Insights, concepts, and theoretical mushgs emerge out of qualitative data 

andysis (QDA) in many heterogeneous ways, a l l  of whidi involve the evolution of 

categories in the data, generation of ideas about them, and explorations of meanings 

in data sets. The data stfl primarily consist of transaibed conversations with 

çubjects or researcher observations (Denzin & Lincoln, 1994). Qualitative data 

management and analytic methods m u t  support iwight and discovery, faalitate 

data coding, encourage recognition and development of categories within the data, 

allow for their efficient storage and retrieval and thus enable theory constniction 

and testing. These are difficult and tirne consuming tasks for the qualitative 

researcher to do (Miles & Huberman, 1994). QDA software can address a number of 

these processes and outcome-aitical factors. These processes and factors include, 

1. ease of access to the data (text £iles) in the recognition of the unexpected 

and exploration of patterns, 

2. labelling of passages of text (codiag) according to what they mean to the 

researcher, 

3. ease of providing a way of collecting identically labelled passages 

(rehieving) for cornparison and further recoding, 

4. linking of coded text in the creation and representation of conceptual 

frameworks, 

5. linking of conceptual frameworks in theory building processes, and 

6. process of theory testing through the exploration and linking of theoretical 

and other organizing and explanatory concepts and statements (Richards & 

Richards, 1994). 

Weitzman and Miles (1995) have organized the various QDA programs into 

five broadly related groups: text retrievers, textbase managers, code-and-retrieve 

programs, code-based theory builders and conceptual network-builders. Richaxds 

and Richards (1994) have extended this classification based on a program's ability to 

support theory building and testing. They have provided us with a more vigorous 

classification of these five types: code-and-retrieve, de-based, index-based, logic- 



base, and conceptual networks. 

- and-retneve. QDA is modelled after the method of manudy coding 

textual documents, and then retrieving these segments or kagments for sorting into 

thematic groups. This type of software package places the coded segments into a 

searchable database which then allows the researcher to enter and change coduig of 

specific text segments of documents, create subsets of similarly coded text portions, 

do text searches, word counts and display occurrences of codes. (Ethnograph is an 

example of this type of software.) Code-and-retrieve software removes the drudgery 

assoaated with the coding and sorting processes, while giving the researcher 

instantaneous access to any ch& of text. The sequential, procedural and derical 

nature of this software has been criticized. Critics daim that it decontextualizes the 

content by imposing a rigidity on the coding process, by lunithg the discovery, 

theory-finding, theory-building and theory-testing process; and by forcing the 

researcher to follow a specific analytic chronology: collection, coding, analysis 

(Tesch, 1990). Richards and Richards (1994) argue that this is no longer the case. 

QDA software now allows for flexible coding, (so data segments can be recoded in 

different contexts, codes viewed, redefined, amalgamated, deleted and duplicated), 

while more complex retrieval methods allow for the exploration of context by 

sequencing and proximity codes in the text, Boolean searches for co-occurrences of 

codes, and the attachment of memos, related to the codes and the data. 

Rule-based. Rule-based theor y building systems are code-and-retrieve 

systems having all of the attributes mentioned above, but they also d o w  the 

researcher to do more expliat theory testing, by creatïng and using production tules, 

conditional if-then statements. (HyperResearchTM is an exarnple of this type of 

software.) These rules can be predefined, espeaally if the researcher has a 

hypothesis he or she would like to test, or the d e s  can be defined as the text is being 

coded by the researcher. This type of QDA software is also capable of using its d e -  

base to explore and insert new codes, though it is not capable of creating new d e s .  

Richard and Richards (1994) note that the rules that are developed can be used as a 



tool, as well as an intuitive way of articulating some types of theory, while dowing 

for the analysis and representation of f~cts .  They caution that while such software 

systems appear to apply reason to textual-structure coding, and these procedures 

may aid in theory construction and testing, their application is dependent on the 

marner in which codes are chosen by the researcher. These choices must stilI be 

reasoned, judicious and defensible. 

Index-based. QDA software combines a document management system with 

a retrieval system that allows for Boolean search facilities, context, proxküty, and 

sequencing searches, as well the abüity to output qualitative matrices. The source 

files are indexed, as in the previous twls, by assigning codes. Results from 

retrievals can also be stored as index codes, as can the results of text searches, and 

text selections made by the researdier. Index-based systems differ from simple code- 

and-rettieve software because: 

1. The codes and references are kept in a separate index system He designed to 

allow the user to create and manipulate concepts and store and explore 

themes and emerging ideas based just on the codes aeated and not 

necessarily the text selections (Ridiard & Richards, 1994). 

2. The nodes of the index system (nodes store the index systern files, and 

memos, other nodes, but c m  just be a single word code descriptor), can be 

organized into 'trees.' 

These trees form a taxonomy of concepts and index codes, which represent 

the organization of concepts into categorieç and subcategories. These trees are 

displayed as visual branching maps on the cornputer screen. The nodes can 

represent any 'concept' or construct (the nodes point to the coded text fragments). 

The trees which are constructed by the researcher on screen c m  collectively 

represent conceptual relationships. (NUDmIST is an example of this type of 

software.) Changes to the tree structures can be stored as separate files. As coding 

changes are made, the nodes to which they are referenced keep an audit trail of these 

changes. This aids in theory building because it helps the researcher to see how 



their theorizing and reasoning has changed over time (Rolfe, Lloyd-Smith, & 

Richards, 1991). 

LoPic-based. Logic-based systems also use if-then d e s  to represent 

hypotheses, but the type of rule and the marner in which it is applied relies on 

'dausal form logicr and a computational logic called 'logic programmingr and 

'configuration analysis' as operationalized in the cornputer language PROLOG. 

(AQUAD is an example of this type of software.) This QDA software allows for code- 

and-retrieval pattern searches and Boolean searches, but it also allows the researdier 

to do linkage analysis.' Linkage analysis allows for searching of both positive and 

negative cases of one code occurring within a predefined distance from another in 

the text. Output from this type of se& indicates the locations of the coded text 

fragments and the significance of the association. Configuration analysis is an 

induction techrique used in artificial intelligence to find the simplest set of if-then 

d e s  predicting a given outcorne. Richard and Richards (1994) note that logic 

programming in its complexity deters most researchers from applying it to 

qualitative researdi. 

Conce~tual networks. Conceptual networks have been defined as a way of 

representing conceptual information in a graphic form (Richard & Richards, 1991) 

and therefore would appeal to researchers who work pictorially and are accuçtomed 

to giving graphic representations to ernerging theory. The theoretical 

underpinnings for conceptual network software (ALTAS is an example of this type 

of software) is semantic network theory (Richards, 1989). The development of this 

software is still in its Mancy, but it has been recognized for its support in 

brainstorming as well as for its translation of theory-building into visual metaphors. 

Conceptual network QDA software has been criticized for lacking the "intelligence" 

of production d e s ,  white also lacking the power to represent logical concepts 

(Richards & Richards, 1994). 

QDA software provides qualitative researchers with new ways of managing 

and analyzing data, as well as new ways for constructing, expressing, and managing 



theory (Bassett, Cox, & Rauch, 1995). Each application of QDA software is built 

around the need to solve a partidar analytical problem in a qualitative context. No 

one piece is able to address them all and therefore caution must be exerused in their 

selection and application. The research paradigm embedded in each QDA program 

must match that of the researcher (Bassett, Cox, & Rauch, 1995). The 'opemess' of 

qualitative methodology and the availability of a particular software's 'tool set' c m  

coerce a researcher into performing analyses that are theoretically indefensible 

(Richards & Richard, 1994), while dso driving them from their own intuitive 

insights and knowledge (Bassett, Cox, & Rauch, 1995; Shapiro, 1992). The researcher 

must still detide what is meaningful, how it might fit into the Iarger scheme and 

then code it appropnately for it to produce meaningfd results. 

Qualitative research design and strategy of inquiry are influenced by the 

questions being asked. Questions that are suited to qualitative instructional research 

design concern the quality of a given curriculum, program or innovation, questions 

regarding meaning or interpretation about some component of the curriculum and 

questions pertaining to instructional theories about teadung and the curriculum 

(Janesick, 1994). 

Quantitative and quaLitative inquiry have common goals. They both aim to 

explain They both have a variety of methodological and analytical tools available 

to them. These enable the inquirer to understand and reconstruct the phenomena 

under study while aiming at a general agreement expressed either as a statement of 

generalizability (to a larger population using a quantitative model) or as a statement 

of consensus in regard to the interpretation given particdar phenomena with 

respect to an individual or settbg (using a qualitative model) (Phillips, 1987). 

Achieving accommodation between these two positions awaits the emergence of a 

metaparadigm, one that is more sophisticated and informed (Denzin & Lincoln, 

1994). 



Cornputer-Assisted Lmmia~e  Learning 

CALL can generate interest in language leaniing, increase active 

participation, allow for self-regulated study and promote discovery learning 

(Paùnberg, 1989), but developuig an effective CALL environment is contingent on 

the second language learning methodology implemented, leamer attributes and the 

application of human computer interaction principles. 

TutoriaL, dRU and practice, gamingr modehg,  discovery, simulation, 

interactive fiction, and idea and word processors are the most common categories of 

CALL software currently employed for instructional purposes (Wyatt, 1988). Wyatt 

suggests that this topology narrows the instructional focus and greater insight into 

CALL leaming processes could be gained by "examining the interactional 

relationship between the student and computer." (Wyatt, 1988, p. 88). Wyatt argues 

that new insights can be found when CALL software is separated into only three all 

Ilidusive categories: instructional, collaborative, and facilitative. 

htructional CALL software uses tutond and drill and practice models, and 

presents language Ieaming in r highly structured and prescriptive manner, placing 

the student in a passive/receptive role. Collaborative CALL software, such as 

nonlinear interactive stories, allow the student to take active control over their 

leaming, take the initiative and make decisiom. Facilitative CALL software uses 

application tools, such as language s p e d c  word processors to facilitate çtudent 

learning. 

When implemented in the dassroom in a coordinated all-encompassing 

manner Wyatt (1988) and Bickes and Scott (1989) argue that the potential exists to 

produce inçtructionally effective CALL environments, though neither of these 

authors offer a comprehewive plan or strategy to achïeve such a leaming 

environment, 

While theoretical and methodological underpinnings are important, flexible 

lesson presentation and instructional integration is still highly dependent on the 

cornputers ability to present written, aural and visual information in a manner 



designecl to promote Iearner interaction. 

Liu (1994) argues that many of these Limitations wiU be overcome with the 

introduction of hypermedia and its integration into second language learning, 

causing a shift from predominantly drill and practice instructional models to that of 

using computers to teach communicative skills. Liu suggests that thiç 

communicative model will be benefiaal because it will allow the learner to choose 

grammatical sequencing to create an individualized learning experience, to better 

accommodate individual learning styles, by alIowing the Ieaner to interact using any 

combination of information receiving modalities. 

Liu (1994) and Nagata (1993) condude that the emerging multimedia 

capabilities of computers will allow CALL creators to offer a higher level of 

contextualized interactivity, involvement, realism, effective feedback, with an 

emphasis on conceptual intendatedness. 

Bedecki and Katz (1990) and Mydlarski (1993) have demonstrated the 

feasibility of repurposing Iaserdiscs for second language learning using an "open" or 

self directed systems mode, allowing the leamer to shape and control the leaming 

experience by determinhg the order of lesson presentation and the medium of 

presentation. 

Laserdisc technology has added increased levels of complexi~ and interaction 

to CALL, but it is also been able to deliver communicative instruction, previously 

only available in dassroom communicative activities structured by the inçtructor. 

These contrived Ianguage learning experiences, and especially the lecture format, 

did not put students in situations where they were able to experience a desire or 

need to explore a new language for sufficient lengthç of time. Communicative 

profiaency in a second Ianguage only occus if the instructional process aids in the 

leamersr ability to become actively involved in personal communication (Gilby, 

1990). Contact hours available for communicative activities are limited. To 

compensate for the la& of time spent in communicative activities in the dassroom, 

Gilby (1990) suggests extensive reading and exercises in the target language are 



necessary. Gilby &O suggests that it is possible for CALL augmented by laserdiscf to 

make up for the communicative deficit by providing immediate feedbadc and 

remediation Stnibured and presented in a conversational format this technology 

can be used to emulate the commulücative nature of language better than paper and 

pend  by allowing the student to experience the target language in context through 

learner controlled video sequences. 

In an attempt to inaease the col~~nunicative interaction in CALL programs 

Furstenberg (1990) created two prototypical laserdiscs (using fictional and 

documentary videos assembled into nonlinear stories) with a cornputer-assisted 

instructional program which allowed a l l  audio sequences to be displayed in context 

on the screen. According to Furstenberg this enabled students to have simultaneous 

access to all components of languages, the visual, the auditory, and the written. 

Furstenberg chose content that would provide a rich learning environment 

in order to discover if interactive laserdisc technology would improve 

comprehension skills. Since Furstenberg also wanted to observe how learners 

would interact with a nonlinear cornputer-assisted learning environment, he chose 

an 'open' model in order to study what happas when learners are given alrnost 

total control over program interaction In the software a story teller provided short 

narratives, and then prompted learners at predetermined locations to choose fiom a 

series of story line alternatives. Anecdotal evidence suggested that some of the 

students had diffidty adapting to a non-directed leaming environment, but the 

majority of the students reported that they felt as if they were experiencing language 

firçt hand, and as a result were more motivated to continue doing so (Furstenberg, 

1990). 

Obadia and Obadia (1990) created a Hypercard controlled laserdisc for teadùng 

French as a second language. The purpose of the disc was to create an interactive 

tool to faalitate the leaniing of basic core French in the elementary curridum. 

Their 1e-g model was based on commUNcative cornpetence theory which 

stresses learning in natural sociolinguistic environments. Two instructional 



approaches were modded: instructor controlled and learner controlled. Anecdotal 

records hdicated that the medium allowed for both effective individualized and 

cooperative learning to be effective (Obadia & Obadia, 1990). 

Blomeyer (1985) examined the use of CALL in making an impact on the 

teaching pradices found in second language teaching in secondary schools. Data 

collection consisted of interviews with teachers, students and administrators. 

Qualitative analysis suggested that these students developed a sense of ownership 

and pnde in the CALL software that was developed by resident teachers, and not so 

in commercially purchased software. Analysis of the data did not suggest that CALL 

software influences higher-level cognitive strategies. F i n d  y the narrative data 

spoke collectively of a changing dassroom culture. Observations fiom this study 

showed that teachers were willing to emerge from the culture of the dassroom and 

move into the culture of the leamirig centre, a place where înstructional technology 

forms the keystone in the learning process. 

CALL still has its limitations when compared to effective traditional deliver y 

and learning a second language in situ, but evolving CD-ROM and web-based 

technologies wiU further the development and delivery of context a ~ ~ d  resource rich 

CALL environments. 

Computer-based language interaction is still largely unidirectional in that 

leamers are only passive listeners and observers of digitally fked visual and aural 

content. Attempts have been made to allow leamers to provide aural feedback, 

through the integraiion of digital audio recording (Gilby, 1993). 

Digital storage capaaty is st i l l  a lùniting factor, gishg the second language 

leamer a limited set of preconceived digital instructional scenarios from which to 

choose and respond to. Currently the second language l emer  can be presented with 

all the components of language, the visual, the auditory, and the wtitten, in a digital 

format, but the teduiology is stül  not sufficiently robust and the development tools 

still not abundantly complex to allow the developer to create complex instructional 

interactions. Being able to d o w  for a complex instructional reaction either through 



the keyboard, the mouse, through voice recognition or body gesture wiU introduce 

new levels of commUNcative complexity, which in turn will allow the leamer to 

mimic more dosely the activities fundamental to the leaming of a second language 

(Lightbrown & Spada, 1993). 

There are other limitations and considerationç. Instructional designers need 

to determine (a) what specific strategies a learner invokes in an interactive Ianguage 

lesson, (b) whether these strategies are the same for al1 learners, (c) whether the 

outcomes are the same, and (d) whether SU that a learner derives from human 

interaction are transerable to cornputer interactional environments (Jamieson & 

Chapelle, 1988). Some cornputer-based learning materials have incorporated 

findings that indicate that students learn more effectively when, (a) they have to 

respond to and answer questions (rather than just reading from the screen), and @) 

they receive feedbadc and knowledgement of the correct respowe. 

If feedback provides the student with information as to why an answer is 

incorrect or adds value to a correct answer the learner can 'answer judge' (Chapelle 

& Jamieson, 1986). If this information is saved by the program it can be used by the 

leamer to modify 1e-g strategies, by the instructor to redesign ineffective 

content and by the program to provide remedial adivities. Implementation of these 

strategies has yet to be accomplished (Forrest, 1994). 

Little research has focused on the design and use of computer-assisted 

language learning lessonware, on learner variables or on the experiences of the 

learners. Research in traditional subjed areas haç provided us with the theoretical 

underpinnings for cornputer-assisted instructional design (Allessi & TroUp, 1991). 

For many reasons, the tramferring and implementation of these strategies and 

p ~ a p l e s  to the computer-assisted language learning environment has not 

occurred, and in those occasions when applied, the research outcomes have not 

generated an extensive set of new questions. General design prinaples for the 

development of CALL are yet to emerge (Jones, 1993; Mydlarski, 1993). 



Narrowin~ the Focus of this Study 

This chapter has demonstrated that the manner in which adultç can be 

brought to leam a second language utilizing CALL technoIogy has the potential to 

raise many compelling but diffidt  questions. The context is multidimensional, the 

theoretical underpinmings problematic and there is a lack of cl- in the literature 

in regards to the direction of research. 

There are many reasons for the nebulous state of the research (Paramaskas, 

1993): (a) the history and complexity of both the L1 and L2 language IeKning milieu 

(Williams & Snipper, 1990), @) the rdatively recent emergence of CALL as an 

instructional tool and object of research (Palurnbo & Bermudey, 1994), and (c) the 

attempts by CALL researchers to intdeave many marginally related theoretical 

domains in what appears to be an a r b i t r q  marner (Hubbard, 1984; Wyatt, 1988; 

Paramaskas, 1993). The focus of this study was an examination of (a) the factors that 

the learner, the context, and the content brvlg to a highly structured CALL 

experience, @) their impact on that experience, and (c) the interactions between the 

learner, the context and the content. Central to this study was an examination of the 

role and impact of saeen design on human-cornputer interaction and leaming in a 

CALL context. This study not only looked at specific dependent variables, but also 

adopted a holistic and highly contextualized orientation. There was a significant 

focus on attempüng to understand ail aspects of the learning experience in a 

nonjudgemental orientation. 

Staternent of the Problem 

Much of our understanding of leamkg a second language has only recently 

emerged, has been subject to much debate, and has yet to inauence CALL practice 

(Cook, 1991). A review of the research suggests that little is known about the CALL 

experience (Jones, 1993). There is a general consensus in the literature that research 

outcornes have been over generalized (Garrett, 1991). 

Cornputer-assisted language learning research leaves questions of 



information presentation (Borras, 1993; Coffin, 1991; England, 1989), human 

compter interaction (Evelyn-Ng & Oliver, 1987; Furstenberg, 1990), Ieamer 

attributes (Bickes & Scott, 1989; Forrest, 1994; Iones, 1993), and strategies of inquiry 

(Clark 1988; Davis, Lynman-Hager, Hayden, 1992; Garrett, 1991) unanswered. There 

is a need to examine these fundamentai theoretical and practical issues in a CALL 

context (Gilby, 1993; Forrest, 1994; Wyatt, 1988a), because CALL has been embraced 

enthusiastically by the practitioner and the student, and practice is currently ahead 

of research (Gilby, 1993). 

Computer-assisted language leaming theory is still in formative stages. A 

solid theoretical basis from which to explore CALL issues has yet to be established. 

Cment CALL research and practice has been primarüy based on the adaptation of 

competing second language learning theories, rather than on a directed effort to 

determine the factors that hold the greatest promise for establishing a coherent 

research agenda to enhance CALL outcornes. Though this effort is required it was 

not the purpose, nor within the scope of this exploratory study to 

1. determine which second language learning-acquisition theory or theories 

were appropriate for integration into a model of CALL theory and practice, 

ans 

2. derive the interrelationships and relative composition of an all inclusive 

model of CALL theory and practice. 

Nor was it the purpose to define a broad research agenda. 

Rather, in thiç study three factors were examined, the leamer (adult post 

secondary university students wanting to leam another language), the context 

(individualized computer-based instruction), and the content (introductor y 

German, orthography and grammar). The instructional objective for the leamer was 

to become proficient at reading and understanding German scientific text. As the 

literature suggests, our understanding of how this can be accomplished successfully 

in a CALL context is poorly understood. So is our knowledge of the significance of 

the interplay, if any, between the three factors. 



uestions to be Answered 

The problems desaibed above were addressed by examining (a) the role of 

leamer aebutes, the attitudes and previouç experiences the leamer brings to the 

cornputer-assisted second language learning task, @) performance as a function of 

screen design (deliberate screen design, no screen design) across four lessons, (c) 

performance as a function of leaming condition (instructional prompting, no 

instructional prompting) across four lessons, ar.d (d) any interrelationshipç among 

the three. 

A more in-depth examination of the context and content was addressed by 

having the author of this study take the course, and examine that experience with 

the course inshwctor (see Appertdix C). The problem of attempting to gain a deeper 

understanding of the experience was addressed by collecfing and analyzing 

quantitative and qualitative data, fiom the experiences and perspectives of four 

language learners. 

This study explores the followhg questions. 

1. Does the application of screen design principles to CALL lessonware improve 

(a) learning outcomes and @) the quality of the leaming experience? 

2 Does the inclusion of instructional prompting in CALL lessonware improve 

(a) leaming outcomes and @) the quality of the leaming experience? 

3. 1s there a combination of screen design and learnuig condition that produces 

more effective learning outcomes? 

4. Can a richer understanding of the computer-assisted second language 

learning experience be gained by examuUng the role of the learner and the 

instructional contexts? 

5. Will a synthesis of outcomes based on the integration of quantitative and 

qualitative methods of inquiry, produce a richer understanding of the 

computer-assisted second language learning experience? What will be the 

quality of this new knowledge, and how will it impact CALL research? 



Statement of the H-othese~ 

The independent variables of this investigation are screen design, learning 

condition and lesson There are two levels of screen design, no screen design and 

deliberate screen design, and two levels of leamkg condition, instructional prompts 

and no instructional prompts. 

The null hypotheses for this study are: 

1. There wiU be no difference in leamer performance between subjects in the 
'no screen design treatment' and the 'saeen design treaûnent.' 

2. There will be no difference in learner performance between subjects in the 
'instructional prompts treafment' and the 'no instructional prompts 
treatment.' 

3. There wilI be no interactions between the independent variables, screen 
design, learning condition and lesson for any of the dependent variables. 

The following dependent variables delimit 'learner performance.' 

Number of questions completed within that lesson. 

Number of questions completed correctly on the first try. 

Number of questions completed correctly on the second try. 

Number of questions completed corredly on the third try. 

Number of times the auto answer key was used. 

(Provides the correct answer.) 

Number of times the cornputer was asked for the correct answer. 

(Provides a possible correct answer.) 

Number of times the hint key was used. 

Number of questions correct in three tries or less out of total number 

completed. 

Time taken to complete the lesson. 

In Chapter III the data collection and analysis procedures will be outlined for 

both the qualitative and quantitative methods used in this study. 



Chapter XII 

MEIHODOLOGY 

Introduction 

Chapter I and II identified three areas requiring m e r  study: the learner, 

screen design, and inqujr rnethodology. Arguments were made for (a) determining 

how 'instructional effectiveness' manifests itself in a CALL setting, and (b) for the 

application of modined methods of inquVy and data analysis. The context of this 

exploratory study was important to the study's outcornes, therefore the 

philosophical, theoretical, practical and persona1 circumstances are described in 

Appendices A, B and C. 

The inquiry strategy in this study fomsed on the CALL phenornenon by 

(a) examinuig the context of iwtniction, one that reflected the experiences of the 

learner and the conditions that facilitate CALL, @) redesigning the instructional 

software (Appendix C), and (c) induding strategically placed 'instructional prompts' 

within a tutorial cornputer-based mode1 of instruction (Appendices A and F). The 

purpose of the study was to elicit a detailed explication of both the conceptual and 

practical issues involved in the design and successful application of CALL. 

This study blended quantitative and qualitative research methodologies by 

gathering (a) numeric data (partiapant and attitude sunreys), and performance data 

collected by the CALL program, @) videographic data, the CALL leaming process on 

the cornputer screen was videotaped in a cornputer-assisted language learning lab, 

and (c) transcripted data from the recorded conversations between participants and 

the researcher. 

Qualitative analysis was based on the experience of the language lemer as 

reflected in the narrative and videographic data collected. Quantitative analysis was 

based on the lesson performance data collected by the CALL software (Appendix B). 

Methods for qualitative analysis evolved from the qualitative data. The discussion 

in this chapter addressed methodological issues separately in two parts, quantitative 



and qualitative. 

. . 
n 

The independent variables for this investigation were screen desim learning 

condition and lesson. There were two levels of screen design, no screen design 

(NSD) and deliberate screen design (DSD), and two levels of learning condition, 

inçtructional prompts (Il?) and no instructional prompts (NIP). The 'No saeen 

design' condition presented subjects with instrudional information on the 

cornputer's screen as it was originally assembled by the course instructor in an adhoc 

manner. 'Dehierate screen designt was de£ined as the application of accepted HCI 

screen design prinaples to CALL lessonware (Appencb C). Instructional prompting 

involved the inclusion of single sentence learning 'promptsr at the bottom of the 

cornputer screen (Appendix F). The 'No instructional prompts' condition did not 

have learning prompts at the bottom of screen. 

Table 1 

Subiect distibution by treatment 

Learning Condition 

Instructional Prompts No Instructional Prompts 
Total 

No 
Screen il (Group 1) 12 (Group 2) 
Design 

Saeen Design 

Deliberate 
Screen 15 (Group 3) 
Design 

12 (Group 4) 

Total 26 24 50 



Subjects were randomly placed into one of four groups at the beginning of the 

semester as depicted in Table 1. Performance data (Table 2) was collected by the 

program and stored on fioppy disk (Appendbc Br Table 26). Not all subjebs 

retmed their floppy disks with data at the end of the semester, therefore the Ns in 

Table 1 are unequal. 

This is a quasi-experimental2 X 2 X 4 repeated measures design (Figure 7). 

German 305 consisted of 20 cornputer-based lessons. The dependent variables were 

measured across four different German 305 lessons, 5 (Unit A), 9 (Unit B), 13 (Unit 

C), and 20 (Unit D). The four lessons were modified to meet the conditions set out 

in Table 1. 

m e  7. Repeated measures design across four lessow 

NSD-IP (Group l), retained the original configuration of their screens, as 

created by the course instructor. It was not unusual for this configuration to have 

the entire screen filled with text (Appendk 1). Instructional prompts were placed at 

the bottom of the screens (see Appendix F). 

NSD-NIP (Group 2), retained the original configuration of their saeens, as 

aeated by the course instnictor, but did not have instructional prompts placed at the 

bottom of the screens. 

DSD-IP (Group 3), had their screew redesigned (a) to conform to accepted 

screen design prhciples, @) with the content of the course presented on screen in 

smaller chunks of information, and (c) with instructional interaction evenly 



dispersed throughout the course. ][nstru~onal prompts were placed at the bottom of 

the screens (see Appendix F). 

DSD-NP (Group 4), had their screens redesigned (Figure 20, Appendix C) but 

did not have instructional prompts placed at the bottom of th& screens. 

It was considered possible that there would be confounding effects due to the 

varying lengths of the lessons and changing degrees of diffidty in the lesson 

material. For more information see Appendix A. 

Table 2 

De~endent variables 

Variable Name Definition of the Variable 

Questcomplete 

QuestCompletel 

Ques tComplete2 

QuestComplete3 

AutoAnswer 

Time 

number of questions completed within the lesson 

number of questions completed cosrectly on the first try 

number of questions completed correctly on the second try 

number of questions completed correctly on the third try 

number of ümes the auto answer key was uçed (possible correct 

m w e r  is given) 

number of times the computer was asked to give correct answer 

number of times the hint key was used, draws from a list of 

hints created by the inçtructor 

number of questions correct in three tries or less out of total 

number completed 

time taken to complete the lesson 

The program collected data based on students' performance, as indicated in 

Table 2. This information was stored in a floppy disk file called 'work' (Appendix B). 

The dependent variables in Table 2 induded in this study were drawn from the list 

in Table 26 in Appench B. 



The questions addressed in this study arose hom interviews conducted with 

the course instmctors, a review of the literature, and a pilot project undertaken by 

the researcher (Appendix C). 

çubiectç 
The subject pool for this portion of the study consisted of one hundred 

undergraduate students from the science, engineering, and soaal saence faculties 

enrolled in German 305, 'Reading German' at The University of Calgary during the 

fall session, September to December 1992. This group consisted of both male and 

fernale students in their second, third or fourth years of University. 

Method 

The students met once a day for the first two days of the semester for 

approximately two hours per day for course orientation. During the orientation the 

students were given an o v e ~ e w  of the course and course objectives. Students were 

instructed on how to use the lessonware and were given strategies for leaming in a 

dassroom independent lemming environment. The course instructor demonstrated 

how to the use the lessonware. The course lessonware was distributed on floppy 

diçks dong with accompanying course manual. Subsequently no forrnal classes 

were scheduled, but the course instnictor was available by appointment for 

consultation. 

On the first day of the orientation, after the course inçtructor made opening 

comments, the researrher was introduced. The students were asked by the 

researcher to partiapate in a doctoral study that addressed issues of second language 

instruction in a CALL environment. 

The researcher explained that if they chose to participate they would be 

completing a consent form (Appendix G), a participant profile form (Appendix D), 

and a pre and post attitude survey (Appendix E). The completion of these forms 

would take no more than one half hour of theIr tirne. They were told that at the 



completion of the course they would be asked to return their courseware floppy disk 

so that the researcher would have access to the lesson performance data stored by 

the program on those diçks. The researcher also asked for participants to be 

involved in a more in depth study (described in this diapter under the heading 

Qualitative Research Design). 

They were asked to return their disks after they completed the final exam in 

the course as sdieduled by the Registrar's Office. Upon completion of the exam they 

would also be asked to complete a second attitude survey. Later on in the semester 

The Registrar's Office at the University of Calgary deaded not to permit the 

researcher to readministex the attitude survey on site due to logistical difficulties. 

Therefore the second survey was not completed- The researcher was present at the 

end of the final exam to coued the floppy disks. 

It was explained to the students that after completing the consent fom, 

participant profile and attitude survey they were not required to devote any added 

üme for research purposes since the data was couected automatically as each lesson 

was completed on the compter. It was also explained that course grades were not to 

be used in this study. Sixty-one students volunteered. When subjects came 

forward, they were randomly placed into one of the treatment conditions. 

Participant profiles, attitude surveys and data disks were a l l  numbered and as 

a precaution colour coded by condition when returned to the researcher at the end 

of the study. In thiç study subjects' and their data records were identified by number 

and colour only. Eleven subjeds did not have their disks with them upon 

completion of the final exam or when tested the disks were unreadable. 

Instruments 

A variety of instruments were used to collect the quantitative data. 

Particinant ~rofile. The participant profile was designed to elicit demographic 

information, educatioml background, language leaming experience, and experîence 

using cornputers in order to determine if any of these factors are significant in CALL 



leamhg outcornes (Appendix D). 

Attitude sunrey. The attitude survey was designed using a 5 point Likert scale 

(Appendix E). This instrument was modeled after an instrument developed and 

tested by Violato, Marini, and Hunter (1989) and in consultation with Dr. Bill 

Hunter and Dr. Anthony Marini. The instrument consisted of 31 statements 

intended to assess (a) attitudes toward the use of computers in the language leaming 

process, and @) attitudes toward cornputer related activities. 

Lesson verformance variables cwork' file). As subjects proceeded through 

individual cornputer-based lessons, performance data (Table 2) was collected by the 

program and stored on the program floppy disk in a file called 'Work' (Appendix B). 

By default the program collected nine performance indicators. All indicators were 

collected for the purposes of this study. 

Analvsis 

Participant profile and attitude survey data were coded and stored as an SPSS 

readable file. Lesson performance data were coded in a separate SPSS readable file. 

Particimant ~rof le .  Descriptive results were su~nmarized in a series of tables 

organized to address the questions and hypotheses postulated in Chapter 1- 

Descriptive synthesis provided an experiential and demographic overview of the 

W'UP- 
Attitude survev. Thïrty-one variables were coded from the Likert instrument 

data. Pearson product-moment correlation coeffiaents were computed to determine 

the strength of the correlations between variables. A principal component analysis 

was applied to the data to assess the probable number of factors that could evolve 

fiom the data. This was followed by factor analysis (principal factor extraction) 

through four iterations. A Scree test was performed to determine the robustness of 

the factors. 

Lesson verformance data. Analysis of variance was performed on the data 

from the nine lesson performance variables. 



. . ualitative Research Design 

Qualitative research methodology attempts to discover ideas, processes and 

lsnowledge embedded in new data without having a priori hypotheses to guide and 

structure the inquiry process. This shidy attempted to integrate both, so as to 

detennine if there were methodologieç that could complement each other in 

addressing the questions of the study. 

The qualitative design and inquiry processes implemented in this study were 

influenced by (a) the belief that participants bring important experiential knowledge, 

to the task of understanding, reconstruction and derivation of meaning h m  

instructional settings (Connelly & Clandinin, 1988); (b) the nature of transcendent 

realities in naturalistic inquUy, emphasizing discoverkg shared commonalities 

between the realities (Guba & Lincoln, 1985); the application of nahualistic inqujr 

methods, focusing not on patterns of implementation and social effects, but on 

irnplementation, in that the participants were assigned to the 'treabnent' conditions 

desaibed above (Neuman, 1991). 

Partici~ants 

During the orientation to the course descrïbed in the 'Quantitative Research 

Design' (p. 85, of this study), students were also asked to participate in a qualitative 

component of the study that involved videotaping. Six partiapants came forward, 

completed the consent form, participant profile, and attitude survey. They were 

placed randomly into one of the four treatment conditions (see Table 3). 

Participants' participant and attitude surveys and data disks were aIl numbered. 

Participants and their data records were identifed by number only. Participant six 

withdrew after the first session citing confiicts with school and work. Participant 

fout withdrew four weeks into the study. Partiapant five lost his floppy disk three 

quarters of the way through the data collection process and therefore his 

quantitative data. 

Table 3 summarizes the information given in the partiapant profile forms 



and information provided by participants in conversations with the researcher. The 

literature suggests that variables such as, ethnic ongin, faculty or program, year of 

post secondary program, number of languages spoken, gender and other computer 

related experiences, (as indicated in the description column in Table 3) would 

influence learner outcornes (Wyatt, 1988). 

Method 

The researcher's personal experience suggested that performance data, for 

ewmple, how successfully the Iearner answered questions, is affected by the 

experiential qualîty of the learning. Therefore in order to obtain a more in-depth 

and accurate account and understanding of the experiential, situational and 

experimental variables influencing the learning process (a) an attempt was made to 

apply both qualitative and quantitative methods of inquiry, @) to recognize the 

possibility that both the researcher and the learner(s) brought previous experienceç 

and strategies to the task. There was the possibility that a predetermined 'mental 

framework,' in both the participant and researcher could direct and influence the 

manner in which the data was collected and interpreted. 

Lnquiry blending began with the assumption that the quantitative a priori 

hypotheses establiçhed in the study could provide a loose exploratory framework for 

the qualitative inquiry process. It was recognized that this minor theoretical 

inclusion is contrary to participatory methods of data gathering and analysis, but 

after considering the arguments presented in Chapter II and the objectives of this 

study, this indusion was deemed appropriate. Not to recognize that a theoretical 

predisposition existed arising out of the quantitative component of the study, would 

have been to negate one of the 'realities' described by Guba and Lincoln (1985). It was 

accepted that this predisposition may have given some initial guidance and 

direction to the qualitative component of the study, in that it may have infiuenced 

the questions the researcher framed during the video tapkig component of the 

s tudy. 



Table 3 

Descri~lÏve attn'butes of partiapan& 
. . 

Participant Condition Variable Description 

Instructional Prompts - 
No screen desip 

Instnxctional Prompts - 
Deliberate ScJeen design 

No Instructional Prompts - 
No screen design 

No Instructional Prompts - 
Deliberate screen design 

No Instructional Prompts - 
Deliberate screen design 

Instructional f rornpts - 
No screen design 

Polish 
Arts 
2 
Poiish, English as a second language 
Fernale 
No previous experience using cornputers 
îhinese 
Science 
3 
Mandarin, Engiish as a second language 
Male 
Previous experience using computers 
Chinese 
Social Science 
3 
Mandarin, English as a second language 
Fernale 
Revious eXpenence using computers 
English Canadian 
Generai Studies 
2 
English 
Female 
Previous experience using cornputers 
Chinese 
Social Sciences 
2 
Mandarin, English as a second language 
Male 
Previous experience using compufzrs 
English Canadi an 
General Studies 
3 
English, German as a second language 
Female 
Prwious qerience usbg cornputers 

- - -- 

Note- Information was summarized from the 'participant sunrey' and notes taken during the first 

vidwtaped session. In Table 3 'ethniaty' indicates the country of origin of their respecfive families, 

'program,' is the faculty, department or program of study, 'year,' is not the year of their program but 

the number of years they have been in university, and 'other,' cornputer related experiences determineci 

if they have had previous experience using computers in a leaming setting or at work. 



As stated, the practice of leamhg is situational and is based on previous 

experience, therefore leamhg has a directional history which should not be ignored. 

It was considered unproductive to neglect the possibility that this previous hiçtory 

would influence the present. As it turned out these participants had had a r i ch  

language leaming history. AU of the participants knew at least two other languages 

when they began the research. Three of the four had a common ethnic orïgin . 
Together this experience may have made them unrepresentative of the expected 

learner group. It was also recognized that as a result the researcher would have to 

work harder at 'keeping an open min8 when revisiting the data. 

The exploratory nature of the study, the Qrcurnstances that led to 

assumptions, and the metacognitive refiectiow of the researcher influenced the 

formulation and the positing of questions in regards to (a) screen design, 

@) instnictional prompting and (c) the role of the leamhg experience. 

The study's framework and the recognition that there were possible 

influences from the directional history of the researcher's previous experïences, 

assisted the researcher in remaining focused on the purpose of the study during the 

examination of the video tape and iransaipt data, without taking away from the 

'discovery' process. 

The framework of inquiry consisted of describing those factors and variables 

that were expected to influence the study's outcornes. These factors indude a 

description of each of the five participants that completed the qualitative 

component of the study, the examination of the qualitative data and the data 

analysis process as it evolved. 

Beyond this, the process outlined in Figure 9 attempted to discover what was 

important for the leamer during the language learning experience, in order to gain 

new insights into the human cornputer interaction dyad and the language leaming 

experience. It was postulated that these inçights would aid researchers in the design 

and the creation of effective mer interfaces and instructional paradigms in a CALL 

context. It is believed that a much richer depiction of the leamer's experience has 



emerged from this component of the study. 

Vide0 data. The primary source of data was visual information recorded by a 

video camera. A secondary source of data were the discussions with the participants 

conducted by the researcher and recorded to videotape. 

Discussions were initiated and directed by the researcher d u ~ g  the collection 

of videotape data. All participants did the sarne lessons, 5,9,13, and 20. No two 

participants proceeded through the lessons at the same pace. 

The lessow varied in length. The average session took 90 minutes. All 

participants stated thaï the lesson to be recorded was atternpted for the e s t  tirne. No 

two sessions between participants occuued concurrently. 

It was recognized that the interview technique is a time cowuming process, 

but for the purposes of t h i s  study it had dennite advantages. Research has shown 

that (a) i n t e~ewing  produces considerable data, @) the interviewer is able to darify 

confusing answers immediately, (c) the interviewer has control over the data 

g a t h e ~ g  process, and (d) the information obtained tends to be more complex and 

complete than data obtained from written questionnaires (Fontana & Frey, 1994). 

By observing, discussing, and recordhg the experience to videotape, accurate 

detailed information about the participant's perceptions and behaviours in regard to 

the presentation of the Iearning task, response sfrategies, and the effectiveness of 

feedbadc and reinforcement strategies were obtained for later review. This study 

used a modified version of a naturalistic data collection and analysis mode1 for 

cornputer-assisted learning suggested by Neuman (1991, p. 48). 

Other data sources wese the participant profile, attitude survey, instructional 

performance file saved by the program to floppy disk. The data collection period 

began in October 1992 and was completed during the first week of December 1992. 

All data collection sessions were conducted at the convenience of the participant 

and occmed in the Language Learning Lab in the Department of Germanie, Slavic, 

and East Asian Studies, University of Calgary. 

The video data were of importance to the study because (a) they recorded the 



activity on the cornputer screen and user interactivity with the screen, and (b) they 

recorded everything in an unselective and unbiased manner. It was antiapated that 

significant interactions would be missed by the researcher 'in the moment', since 

the researcher was an active participant of the data collection process. The camera 

therefore acted as an uncritical eye, allowing the researcher to discover missed 

interactions, upon review, place them in context, question them, and bring them 

forward to subsequent sessions. 

Audio data. The audio data colleded were transmibed for later analysis. ~ h e  

data consisted of resear chex-participant disnissions, and participant observations 

made while the participant completed lessons. Participants were encouraged to 

'talk-out-loud' while they were interacting with the program. They were invited to 

describe what they were thinking, and what they were going to do next and why. 

During the course of a data collection session the researcher used the videotape to 

record his own comrnents and observations, when the participant was not taking. 

Data review. The data collection and preliminary review of the videotapes 

occurred in this sequence. 

1. Each session waç participant, date and time stamped. Video recording began 

approxïmately 5 minutes before the participant began the lesson. During this 

period the researcher engaged in a discussion with the participant, to get the 

participant focused on the task at hand, review the previous session, identify 

success and problems, desensitize the participant to the video camera and 

make them cornfortable. 

2. Videotaped sessions were reviewed the same day they were recorded to 

provide the researcher the opportunity to augment comments made to tape 

and frame possible questions for the next session. 

Instruments 

All six participants completed the consent form, participant profile, and 

attitude sunrey as desaibed in 'Quantitative Research Design.' The video camera 



was used as a data collection instrumentI to record video and audio data. 

The camera was mounted on a tripod and unobtrusively pointed at the 

cornputer screen, over the shoulder of the paxtiapant in such a way so as to be 

unable to identify the partiapant, as pictured in Figure 8. 

Hand held 33-8 video cameras were used because they were smaller than a 

standard VHS camera and therefore less intrusive. AU videographic data collection 

occurred in the Language LeKning Lab in the Department of Germanie, Slavic, and 

East Asian Stuclies, University of Calgary. 

Analvsis 

This was an exploratory study, therefore the researcher was cognizant of two 

key factors in the data collection process. The first was difficulties encountered in 

data collection The collection process requked that the participants needed to enter 

into a dialogue with the researcher, not always a simple process. 

limitations when expressing themselves (Table 3). This required 

Partiapants 1 had 

the researcher to 

4- Cornputer Monitor 

4-, Keyboard 

u " )'-~w~~mera 
Researcher 

m e  8- Video data collection 

ask many more probing and exploratory questions. The second factor that 

influenced the outcomes of this study was the weaknesses inherent in using 

untried methods. 



Neuman (1991), Tognazzini (1991), and Preece et al. (1994) have a l l  stated that 

the ideal inquiry methodology for computer-based instruction shouid indude 

prolonged observation, interviews, document analysis and the collection of field 

notes. 

Data collection atkmpted to follow a rather narrow scope of untested 

qualitative methods suggested in the CALL and CA1 literature. As the data analysis 

progressed and the strengths and weaknesses of the data, and their method of 

collection were addressed, the methods of extraction and synthesis of meanllig 

fiom the videotape and videotape transcripts evolved was modified. Miles and 

Huberman (1994) suggest that qualitative content ônalysis should consist of data 

display, data reduction, and condusion drawing. The following model was 

adopted. 

Dis~lav video-audio data. The following data collection model was 

developed and applied in the collection of participant data in this study. 

1. Obsemation and recording of instructional responses and feedback strategies. 

Data collection in this study occurred over the course of a fall 

semester and consisted of four sessions, at least 90 minutes in length. The 

lessons chosen were distributed across the entire course (Appenduc A for a 

detailed breakdown). Participants arranged to meet with the researcher. 

Most of the sessions were evenly distributed over the semester, one 

session per participant approximately every two and one half weeks. 

Open-ended inte~iews/discussions were conducted. Participants were 

encouraged to 'ta&-out-loud and describe what they were thinkirtg and 

why. 

By observing and diçcussing the particulars of each participanfs 

interactions with the courseware and the learnllig experience, 

information about individuals' perceptions and behaviours in regard to 

the presentation of the learning task, response strategies, and effectiveness 

of feedback and reinforcement methods were gained. 



2. Participant interviews to v e w  observational perceptions. 

Each session began with an informal interview, to discover how the 

course work was progressing (there was a time interval of a couple of 

weeks between sessions), problerns and successes encountered since the 

last session. Observations made by the researcher in reviewing the 

videotape of previous sessions were discuçsed. 

3. Document analysis. 

The videotape was the 'document' for the purposes of this shidy. 

After each session the videotape was reviewed by the researcher. 

Perceptions and observations were noted and when necessary brought 

forward for clarification and elucidation in subsequent sessions. 

4. The g a t h e ~ g  of field notes. 

In this study the initial set of field notes were not written, but recorded to video tape 

by the researcher in situ. 

Reduction. The analysis of video and audio data attempted to make sense of 

or interpret, phenornena in terms of the meanings participants brought to the 

leaming experience. In the context of this study the 'making semer component was 

related to (a) the success the individual participants had in answering the questions 

the program presented, @) the ease with which the parüapants extracted rneaning 

from the information presented by the program-user interaction, (c) the ease with 

which the parüapants perceived they were learning a second language, and (d) the 

interrelationships between these components. 

Neuman (1991) describes the analysis of field notes as consisting of an 

identification of significant categories and then sorting of the entire data set around 

identified categories so as so elicit broader themes. Simila. methodologies are 

described in the qualitative literature. 



Table 4 

Data review and analysis 

1. Videotaped sessions were reviewed the same day they were recorded in order to: 

(a) substantiate the researcher's perceptions, and 

(b) aid in the accurate recall and understanding of the experience 

(Videotapes were not shared with the participants). 

ALI video tapes were reviewed again during the dubbing process. (At the end 

of the data collection period all records were dubbed from the Hi-8 format to a 

VHS master tape for each participant). 

2. Videotapes were reviewed again four months after initial recordhg to: 

(a) reintroduce the researcher to the data for a fresh look, 

@) gamer new impressions and obsemations which were checked against 

initial set of notes, and 

(c) note human-cornputer interaction behaviour. 

Videotapes were then transcribed by a professional tramcriber (two months to 

complete), and the videotapes and trawcripts were compared for accuracy and 

completeness. 

3. Transcripts were reviewed agah to discover categories and then evolve *a- 

participant themes. 

(a) Each data set in this study (one transcript for each participant) was 

examineci and reexamined to idenbfy significant patterns in order to identify 

issues that appeared to be relevant to the study. 

@) Analysis involved the development of categories through a coding 

schema and application of this schema to the data in order to iden* intra- 

participant themes (Appendix H). 

(c) Videotapes were reviewed again and intra-participant themes from the 

transcripts were compared and cross-r eferenced for accuracy, and then 

combined with obsenrations made when the tapes were previously reviewed 



for 'human computer interaction' to determine if there were bi-directional 

interrelationships between the two (Le. one infiuenced the other). The result 

was a list of 'ernergent observationsr by participant. 

(d) Videotapes were reviewed again and compared with 'emergent 

observations' to reassess accuracy of obsewations and themes. The resdt was 

a descriptive Est of 'emergent themes.' 

4. 'Ernergent themes' were compared across participants to discover if there were 

any cornmon inter-participant themes and observations. 

(a) Inter-participant themes were described in detail. 

@) Inter-participant themes were revisited (videotape and transcripts were 

reviewed again) to reassess the perceptional accuracy of observatiom and 

themes. 

The videotapes were examined for incidents of human-computer interadion- 

The trançcribed data for each participant were examined independently in order to 

develop categories. Each participant was treated as an N = 1. Transcripted data for 

each participant was then examined in conjunction with the videotaped data for 

cross referencing purposes. Cornparisons of resultç between participants was then 

made. Commonalities were summarized. A more detailed description of the process 

appears in Table 4. 

Condusion drawinrr. Conclusions drawn frorn the qualitative data 

reduction, analysis, and synthesis process are discussed in Chapter IV. 

Sumrnarv 

Thiç chapter presented a methodology for collecting and examining CALL 

data. The data collection process focused on moving beyond the cornputer lab based 

computer-human dyad by proposing to examine and elaborate on the context 

situation and practice of language learners. Given the multifaceted nature of the 

learnïng experience and the questions being asked, methods were proposed for 



collecting both quantitative and qualitative data predicated on the assumption that 

the constituent components of cornputer-based language learning consisted of a 

combination of leaniing environments, and learner motivations, and practices. 

The data sets consisted of lesson pdormance data collected by the CALL program, 

an attitude survey admi~stered to the partiapants before the course began and 

video and audiographic data collected fiom a small group of participants tracked 

throughout the course of the semester. The results of the analysis of these data sets 

are reported in Chapter 4. 

1 Data Collection 

Data Reduction 

Initial Themes Iterations 

Video 
Data 

Audio 
Data 

t Conclusion I 

Figure 9. Qualitative data reduction process 

Note. The methodology as depicted assumes that multiple interacting factors shape, 

rather than cause one another, and which is the role of the inquirer to draw global 

infer ences, where possible, that have explanatory value across partiapants. 



Chapter N 

ANALYSIS AND HNDINGS 

Introduction 

Learners focus on many different artifacts (paper, books, computer) and 

attributes (lesson objectives, presentation of the lesson) of the leamhg process 

(Connelly & C l a n m ,  1988; Norman, 1993). These may or may not be consistently 

present, or consistently used from learning experience to learning experience 

(Nardi, 1996). 

The literature suggests that qualitative data reduction processes can yield 

insights into individual perceptions, behaviom and specific significant instances of 

an individual's l e m g  experiences (Preece et al., 1994; Nardi, 1996; Van Maamen, 

1997). Understanding the individual's experiences as reflected both in the numerical 

as well as the experiential data was important to the outcomes of this study. 

This chapter presents the analysis in two parts, analysis of the quantitative 

data and an examination of the qualitative data. 

. . Ouantrtatwe Analvsis 

The literature did not clearly delineate a direction or focus in the exarnination 

of the CALL learning experience. Therefore the nature of this study necessitated 

gathering a wide breadth of information. This broad data gathering process was 

thought to be important since the questions posited in Chapter II were broader in 

scope than the hypotheses postulated there. As a result the methodology moved 

from a very broad meta analysis to a narrower focus as the statistical outcornes were 

interpreted. The goal was to create as complete a description of the learning 

experience so as to assess the variables that were examined. Participant profde, 

attitude and lesson performance data was colleded and analyzed. 

In Chapter II it was suggested that the important learner attributes were 

previous language leamhg experiences and previous computer application 



experience. The purpose of the analysis was to answer questions that related to 

attributes that the leamer brings to the Iearning experience and to aeate a rich 

description of the learner in order to assess what variables might be relevant in 

pursuing further research. Attitude s w e y  data were examineci in order to answer 

questions relatuig to the nature of leamer attitudes on the CALL experience and to 

develop a mode1 of cornputer-assisted language learner's attitudes towards 

cornputers. 

PMapants were placed into one of four treatment conditions (deliberate 

saeen design, no screen design, instructional prompts, no instructional prompts) in 

order to determine if the treatment conditions had any effects on lesson 

performance data as measured by nine dependent variables whik the participants 

completed questions and exercises in each of four lessons. 

The results of the analysis for the participant profile, attitude survey and 

lesson performance data are presented below. 

lksdts 
Participant Profile 

To be able to aeate a more accurate description so as to gain a deeper 

understanding of a 'typical' German 305 participant, questions regarding course 

load, previous language leaming experience and cornputer related experience were 

asked. 

The profile was completed by most of the participants in under five minutes. 

The course instnictor described a typical German 305 leamer population as beuig 

largely composed of males, equally distibuted across the science and engineering 

prograrns. The results presented below M e r  from this characterization. 

The descriptive results from the profile are summarized and presented in 

Tables 5 to 11. The sample size in each case was 50. 

Twenty-two males, twenty-five fernales, and three partiapants who did not 

indicate gender were part of the study. 



Table 5 

P r o ~ a m  Registration 

Faculty Participants Percent 

Unclassified 
Sàence/Engineering 
Generd Studies/Education/Fine Arts 
Management 
No response 

Note. Responses for this question were written by the participant 

Table 6 

Number of Years of University 

Year(s) Partiapants Percent 

One 
Two 
Three 
Four 
Five or more years 

German 305 was designed to meet the needs of saence and engineering 

students because there are still many research artides of significance to the saences 

and e n g i n e e ~ g  published in German. Engineering and science students were 

described as being typical course registrants by the course irtstructor. Table 5 shows 

that 44% (general studies/education/fine arts and management:) and possibly up to 

52%, (if the participants who indicated that they were undassified are induded) of 

course registrants were not from the science and engineering prograrns. It is 

possible that the higher number of fernale students registered can be attributed to 

this broader program base. 



The majority of the students were in year three and f o u  of their program 

(Table 6). Very few of the students were in the first and second year of their 

programs even though there were no prereqpisites for the course, and the course 

was descibed as an introductory course. The participants a l l  had taken the course by 

choice since it was not required for degree completion 

Table 7 

Reeistration in Half Courses (one semester! 

Course(s) Partiapants 
Percent 

One 
Two 
Three 
Four 
Five or more 

Information about course registration was sought to determine the course 

loading- Rather than asking each partiapant if they were full or part time students, 

it was thought that determining their status based on course registration would get 

at the same information less intrusively. It was thought that this data collection 

process would also provide a more accurate assessrnent of the individual's and 

group's work load. 

The data produced unexpected results. It was expected that the majority of the 

participants would be the equivalent of full time students (four or more half courses 

per semester). Table 7 shows course registration distribution based on part 

tine and full time status was not that far a part. Fifty-six percent of the students 

were registered in five or more courses, while forty-four percent were in four or less. 

Many more participants than expeded were taking more than one full course. Sixty- 

eight percent of the participants were in three or fewer full courses (Table 8). 

Language learning experience was suggested in the literature has having a possible 



Course(s) Participants Percent 

One 
Two 
Three 
Four 
Five 
No response 

Table 9 

Number of Language Spoken Written Desired 
Languages Familiarity Fluency Fhency Fluency 

One 
Two 
Three 
Four or more 
No response 

influence on second language leaming outcornes (Coffin, 1991; Young, 1993). 

Eighteen partiapants stated that they had oral fluency in one language, while only 

nine stated that they were fcuruliar with one language (Table 9). It was anticipated 

that the number of partiapants who would have stated that they were familiar with 

a language would be equal to or larger than the number who would have stated that 

they had spoken fluency. It was expected that a person would have to be familiar 

with a language before one could state with certainty that they could either speak or 

write the language. The data set was examined for irregularities, none were found, 

leading to the conclusion that the participants missunderstood what information 

was being requested. 



Table 10 

Second L-age KnowIedgg 

Location Participants Percentage 

Home 4 
Junior/High School 30 
Post Secondary 2 
Not applicable 9 
No response 5 

Participants were asked to indicate if they had leamed another Ianguage and 

where. Sixty percent of those who spoke two or more languages indicated that they 

acquired th& skills befor e they entered university as part of their elementary, 

junior high and high school education. 

Experience Yes Percentage No Percentage 

Previous computer experience 46 92 
In the workplace 24 48 
For university work 41 82 
Learning a second language 6 12 44 88 

Since the enüre course was delivered on computer it was necessary to 

determine computer competency levels at the on set of the study. Two unexpected 

results presented themelves in Table 11. Ninety-two percent of the participants had 

some previous computer experience and eight-two percent had previous experience 

in the post secondary environment. 

Conclusion. The learner attributes were not a varied as this researcher was 

given to understand by the course instructor. This group is approximately e q d y  



distributed across (a) males and females and @) program registration in the hard and 

soft sciences. As a group they were full tirne students. Many more of the 

participants spoke a second language than expected. With the exception of four, 

they ail have had previous language learning experience, acquired before they 

entered post secondary institutions. Accordïng to the information provided they 

were a very computer literate group, with most of theV computer expertise acquired 

in the first two years of their post secondary education As a group they bring 

considerable knowledge of other languages and computer skills to the computer- 

assisted language leaniing tasks. 

Attitude Survev 

Violato, Marini and Hunter (1989) found a four-factor model of attitudes 

towards the use of cornputers by presemice post secondary education students. In 

this study four factors were identified: sex differences, comfort, liking and value. A 

sIightly modified attitude scale based on this model was administered (Appendix E) 

to the fifty post secondary German 305 participants in order to determine the nature 

of leamer attitudes towards the CALL experirnce. 

Pearson product moment correlation coefficients were computed for all pairs 

of variables (Appendix J). The resulh suggested that a number of strong correlations 

existed between a number of pairs of variables. Principal component analysis 

suggested that eight factors accounted for 78% of the common variance between 

variables (Table 12). Given the sample size, iter ative principal factor extraction 

suggested that a fou. factor matrix represented the analytical outcornes for the data 

reduction (Table 13). To assist in further exploring the selection of the number of 

factors and to arrive at a parsimonious solution given the number of variables, a 

scree plot was created (Figure 10). A 'line of best fit' suggested that there appeared to 

be one or two, and possibly thtee factors that could be exfïacted from the data. The 

four factor solution indicated above was kept for further examination. 



Table 12 

Factor Analpis 

Factor Eigenvalue Pct of Var" Cum Pct"' 

Note. * Percent of variance ** Curnulated percent 

1 3 5 7 9  

- 
h e  of best 

11 13 15 17 19 21 23 25 27 29 31 

Factor Number 

fit 

Fipure 10. Factor scree plot for estunating number of factors 



Table 13 

Factor Loadinv Matrix 

Variable Name Factor 1 Factor 2 Factor 3 Factor 4 

Note. 'Variable Name' corresponds to numbered statements in 'Attitudes Towards 

Cornputers' instrument (Appendix E). 



Table 14 

Factor Loadin~s for Princi~al Factors for R values 

Item Name Factor 1 Factor 2 Factor 3 Factor 4 

rrEM1 
ITEM2 
rrEM3 
ITEM4 
ITEM5 
ï ï E M 6  
ITEM7 
ITEM8 
III'EM:9 
ITEM 10 
ITEM 11 
ITEM. 12 
ITEM. 13 
ITEM 14 
ITEM: 15 
ITEM: 16 
ITEM 17 
ITFM 18 
ITEM 19 
ITEM 20 
ITEM 21 
ITEM 22 
ITEM 23 
ïïEM 24 
ïïEM 25 
ITEM 26 
ITEM: 27 
KEZM 28 
ITEM 29 
ITEM: 30 
ITEM 31 

Note. Loadings less than 0.45 are indicated as a "-". Item names equate to 

statements 1 to 31 in the instrument in Appendix E. 



Condusion. Tabachnik and FideU (1989) suggest that factor selection be 

guided by examining the eigenvalues. Fadors that do not have large eigenvalues 

should be rejected. The largest eigenvalue is held by factor 1- Factors two, three and 

four have the next largest eigenvalues, but by cornparison are small. Collectively 

they account for 59% of the variance in the system of original variables (Table 12). 

Factor 1 accounh for the greatest proportion of the common variance and 

loads with 25 of the 31 variables (Table 14), though this only accounts for 38% of the 

variance. An examination of the variable equivalents (e.g. LikeVl = "Knowing how 

to use computers is a worthwhile and necessary skill.") in the original instrument 

for factor 1 leads to the condusion that no narrowly defined label can be given to 

this factor. As a result of this loading distribution this factor was labelled 'General'. 

The liking, value, comfort and sex difference labels described in Violato e t  al (1989) 

factorial mode1 did not emerge as attributes from this data set for this group of 

participants- Rather, a very amorphous generalized single factor was reduced from 

the data. 

Lesson Performance 

Data from lessons five, nine, thixteen and twenty for each of the nine lesson 

performance measures, for each participant in each treatment condition were 

examined. This information was assembled into one data file, organized by 

partiapant, by condition, by lesson and by variable in order to address the questions 

and hypotheses related to screen design and instructional prompting. Table 15 lis& 

the nuie variables of interest dong with a description of the nature of the data 

collected, while Table 16 shows the lesson performance means for the nine 

variables, by lesson and condition 

The CorrectAnswer and Hintkey variables had a value of O in all of the data 

sets for a l l  of the participants in a l l  of the conditions aaoss all of the lessons. None 

of the participants requested hints or possible answers to any of the questions in any 

of the lessons in any of the conditions. 



Table 15 

Lesson Performance Variables 

Variable Name Data Recorded 

Questcomplete number of questions completed within a iesson 

QuestComplete 1 number of questions completed correctly on the first try 

Ques tComple te2 number of questions completed correctly on the second try 

QuestComplete3 number of questions completed correctly on the third try 

AutoAnswer number of times a possible correct answer is given 

CorrectAnswer number of times correct answer is given 

n"tKey number of ümes the l-tints were asked for 

ThreeTries number of questions correct in thee tries or less out of 

total number completed 

Time tirne taken to complete the lesson 

In Table 17 a main effect for screen design (SD) and lesson for the variable 

'QuestComplete' iç indicated. A significant interaction for SD X lesson' is also 

suggested. Examination of the data suggests otherwiçe. For lessons nine, thirteen 

and twenty all of the questions were answered by ail of the participants in aU of the 

conditions. The only lesson showing minor variation in this pattern was lesson 5. 

Out of 50 possible data points for lesson 5 only five were different. Across ail four 

lessons, out of a possible 200 data points only 5 were different therefore, the results 

in Table 17 have no informative value with respect to the questions being asked. 



Table 16 

CeIl Means for Lesson Performance Variables 

Independent VarllbIes Screen Design 

- 

QUesti01ls 
CompIe tel* 

Note- * means expressed as a percent time measured in minutes *- Help function key 



Table 17 

Andvsis of Variance Re~eated Measures for OuestComplete 

Source df ss ms 

Between subjects 

Screen design (SD) 1 27.99 27.99 
Instructionai Prompts (II') 1 0.00 0.00 
SDxIP O 0.00 
wifhin + residud 47 170.60 3-63 

Lesson 
SD x Lesson 
IP x Lesson 
SD x 1 .  x Lesson 
within + residual 

Within subjects 

Note. p < 0.05 



Table 18 

Analvsis of Variance Re~eated Measures for OuestCompletel 

Source df ss ms F P 

Between subjects 

Screen design (SD) 1 277.71 277.71 0.62 0.434 
Instructional Prompts (IP) 1 359.65 350.65 0.79 0.380 
SD x lP O 0.00 
within + residual 47 20958.57 445.93 

Within subjects 

Lesson 
SD x Lesson 
IP x Lesson 
SD x lP x lesson 
within + residual 

Note- p < .O5 



Table 19 

Andvsis of Variance Re~eated Measures for OuestCornfieteP 

Source df ss ms F P 

Between subjects 

Screen design (SD) 1 123.54 123-54 1.14 0.291 
Instructional Prompts (JP) 1 75.46 75.46 0.70 0-408 
SD x IP O 0.00 
within + residud 47 5084.92 108.19 

Withui subjects 

Lesson 3 100.62 33-54 0.53 0.645 
SD x Lesson 3 235.24 78.42 1.23 0.300 
IP x Lesson 3 527.55 175.85 2.76 0-044 
SD x Il? x Lesson O 0.00 
within + residual 141 8975.42 63.66 

Note. p < .O5 



Table 20 

Analvsis of Variance Repeated Measures for OuestComplete3 

Source df ss ms F P 

Between subjects 

Screen design (SD) 1 6.23 6.23 0.12 0.734 
Instructional Prompts (IP) 1 85.24 85.24 1.60 0.212 
SD xIP O 0.00 
within + residual 47 2505.00 53.24 

Lesson 
SD x Lesson 
IP x Lesson 
SD x IP x Lesson 
within + residual 

Within subjects 

Note. p c .O5 



Table 21 

Analvsis of Variance Reweated Measures for AutoAnswer 

Source df ss ms F P 

Between subjects 

Saeen design (SD) 1 0.01 0-01 0.00 0.995 
h t r u d i o n d  Prompts (II?) 1 603.28 603-28 1.6 0.202 
SD x IP O 0.00 
within + residual 4716923.49 360.07 

Lesson 
SD x Lesson 
IP x Lesson 
SD x IP x Lesson 
within + residual 

Within subjects 

Note- p c .O5 



Table 22 

Source df ss ms F P 

Between subjects 

Screen design (SD) 1 13.73 13.73 0.06 0.804 
Instructionai Prompts (IP) 1 1.46 1.46 0.01 0.935 
SDxIP O 0.00 
within + residual 47 10334.59 219.88 

Lesson 
SD x Lesson 
IP x Lesson 
SD x IP x Lesson 
within + residual 

Within subjects 

Note. p c .O5 



Table 23 

Analvsis of Variance Re~eated Measures for Tirne 

Source df ss ms F P 

Between subjects 

Screen design (SD) 3. 498.80 498.84 0.78 0.382 
hbuctiond Prompts (IP) 3. 1042.14 1042.14 1 0.208 
SDxIP O 0.00 
within + residual 47 30052.93 639-42 

Lesson 
SD x Lesson 
IF x Lesson 
SD x If x Lesson 
within + residual 

Within subjects 

Noie. p < .O5 



Main effects. Across the remaining seven variables (Tabbs 18 to 23) there 

were no significant differences between the ceIl means for 'sueen design' treatments 

(SD), and ' instructional prompting' treatments (IP), nor were there combinations of 

SD and IP that produced significant differences. 

There were significant differences for the independent variable 'Lesson' 

across the dependent variables 'QuestCompletelt, F (3,141) = 3.66, p c 0.05 (Table 18), 

'Autoançwerr, F (3,141) = 24.w p c 0.05 (Table 21), 'ThreeTries', F (3,141) = 5.30, p c 

0.05 (Table 22) and 'Time', F (3,141) = 17.60, p c 0.05 (Table 23). Post hoc Scheffé 

analyses were performed to test the statistical significance of the cornparisons 

between the lesson group means as indicated in Table 24. 

Table 24 

Com~arisons Between Lessons 

Scheffe' Values 

Variables QuestCompletel A u t o h w e r  ThreeTries Time 

Note. reject &: = O if I I /O,,, > 2.92 
p < 0.05 

Lesson 9 was different form lesson 5 for the Autohwer  variable. Lesson 13 

was different from lesson 5 for the QuestCompletel, ThreeTries and Time variables. 

Lesson 20 was dLfferent than lesson 5 for ThreeTries and Time variables. Lesson 20 

was different from lesson 5 for the ThreeTries and Time variables. Lesson 13 was 



different k o m  lesson 9 for the Autoanswer variable. Lesson 20 was different fimm 

Iesson 9 for the AutoAnswer and Time variables. Lesson 13 and 20 were different 

fiom lessons 5 and 9. 

Interactions. hteractiom were found between the independent variables, 

instructional prompt (IF) and lesson for the dependent variables 'QuestCompletelt, 

F (3,141) = 3.39, p c 0.05 (Table 18 and Figure Il), 'QuestComplete2', F (3,141) = 2.76, 

p < 0.05 (Table 19 and Figure 12), and 'Time', F (3,141) = 5.06. p < 0.05 (Table 23 and 

Figure 13). 

No Instructional Instnictonal 
Prompt Prompt 

w e  11. Interaction between prompting and questions completed QuestSompletel 

As shown in Figure 11, including instructional prompts in lesson nine resulted 

in a decrease in the number of questions completed successfully on the first &y. 

Figure 12 suggests that the inclusion of instructional prompts in lesson nine 

results in an increase in the number of questions completed successfully on the 

second try. There are a number of possible explanations but the most likely two 

would be (a) poorly written questions or @) poorly understood questions. 



No Instructional htructonal 
Prompt Prompt 

Fiwre 12. Interaction between prompting and questions completed QuestComplete2 

No Instructional Instructonal 
Prompt Prompt 

w e  13. Interaction and prompting and t h e  taken on Time 



The time taken to complete lesson 9 with instructional prompts is 

significantly Iess than without instructional prompts (Figure 13). This is to be 

expected since Figure Il s h ~ w s  that questions are answered corredly more 

fiequently on the first try when prompts are present It takes longer to amve at a 

correct m e r  when the first attempt is incorrect. 

Oualitative Analvsis 

The data reduction process presented is based on the model described in the 

previous chapter. This process exarnined the instructiomI context and learning 

practices of the participants in order to explicate the nature of the cornputer-assisted 

second language leamhg experience. 

Partici~ants and Context 

The Iiterature addresses a variety of qualitative methodologies when the 

contextual focus is narrow (Nardi, 1996; Neuman, 1991), but not when context, 

situation and leanning practices are being examined simultaneously in different 

instructional circumstances. 

In this part of the study four participants were placed into one of four CALL 

instructional contexts. This allowed the researcher the opportunity to examine and 

determine (a) if there were unique athibutes of the instructional context that might 

influence the learning experience, and @) the nature of learning practices across 

individual experiences when the instructional delivery vehide was a cornputer. 

The firçt step in the analytical process was data reduction. 

Data Reduction 

Both video and audio data were collecteci and examined for each participant. 

In the initial stages of the analysis each participant was treated as an individual case 

study. The analysis of the video and trwcribed audio data (from the videotape) 

attempted to make sense or interpret phenomena in terms of the meanings 



participants brought to the experience. It became apparent from the iterative 

reviews of the data that partiapants discussed and operationaüzed theV experiences 

in terms of activity-based actions or artifacts and cognitive events or attributes. 

Artifacts and attributes. As artifacts and attriiutes emerged from the data 

(Step 2 and 3, Figure 9) they were given codes and organized into arüfact and 

attribute-based groupings by partiapant (Nardi, 1996; Neuman, 1991). The analysis of 

each participant's data resulted in a set of intra-participant themes, one for each 

participant* 

Ar-tifacts were largely concrete in nature and observable such  as in the use of 

translation techniques and r e s o h g  to using the didionary. In most instances the 

artifads which were concrete in nature could be observed on video tape. When 

participants were involved in discussions or when they were thinking aloud, they 

described these artifacts using action oriented verbs and descriptors. Attributes 

recalled, inferred or reported were found to be abstract and intangible and were 

referred to conceptually by partiapants using process oriented descriptions and 

phrases. Examples of attributes indude instances of pattern and vocabulary 

recognition and the recall subsequent application of grammatical rules. 

The application of concepts in coding data was not as dear. Often partiapants 

would be tallcing about the usefulness of an artifact (for example the on- line 

dicüonary} while they were using it, but would also be describing procedural 

practices to improve its application. In this instance they would be using the 

dictionary as an object (artifact) in a concrete mannerf seardiing for the defïnition of 

a word, but would also be articulating the limitations (attributes), of the tool and be 

describing an ideaiized version Given the uiterrelatedness of the data the 

researcher had to make a judgement whether to classe the event as an artifact or 

attnbute. The framework of this study emphasized an exploratory approach so the 

instantiation of an attribute or artifact were deliberatively left 'open' to re- 

interpretation in subsequent iterations. 

The appearance of an artifab, or description of an attribute as Kticulated by 



the participant and found in the data became the basis for the creation of codes, and 

coding categories. The codes were written diredy on to the transcripts. The codes 

became the basiç for yielding insights into instructional context and leamhg 

practices and the building blocks for identifying and describing çignincant themes. 

Codin~. Attributes and artifacts that arose kom each analytical iteration were 

given a code. Codes were created that allowed the researcher to (a) note, examine, 

and re-examine the context in which an artifact or attribute had emerged, and @) 

iden* and label new artifacts or attributes. As the data were revisited, the context 

in which an attribute or artifact had emerged and the deductive arguments (written 

diredly on the audio and video transaipts by the researdier) which lead to its 

labelling were reviewed. Recoding occurred when the deductive arguments that 

had lead to the codes creation were not supported during revision. Zterative 

Step 2 

Step 1 

Fimire 14. Single subject data reduction mode1 

Reduction of 
Iterations Video data 

examination of the video and audio data and written insights were used to ensure 

that conclusions were grounded in a correct understanding of the attribute or 

Reduction of Iterations 
Audio data 

coding a 
Combination and 

Reduction of Video and Iterations 
Audio data 

Coding 

l 
Themes 



artifact 

The analytic process consisted of separate iterative reducüons of the video 

data and the audio data for each participant as shown in Step 1, Figure 14. (Step 1 in 

Figure 14 is a more complete elaboration of Steps 2 and 3 of Figure 9). Figure 14 

r d e d s  the analytical processes that occurred and resulted in the identification of 

intra-participant themes. 

Themes. The two resulting sets of data (video and audio transcripts) per 

participant were subsequently combined into one document and re-examined (Step 

2, Figure 14). This iterative re-examination process resulted in the emergence of 

comrnon themes in the data for each participant. These were c d e d  the 'intra- 

participant' themes. The intra-participant themes were those artifacts and/or 

athibutes that surfaced in the data consistently within a lesson and then consistently 

from lesson to Iesson for each individual participant. This process resulted in the 

creation of four discrete sets of intra-participant themes, one for each participant. 

Given the analytic processes employed there was no presumption that the 'intra- 

participant themes' that emerged from examining each partiapant's data set would 

not be unique to that individual's experience. 

At this stage in the analytical process there were at least three possible 

outcornes. It was possible that the results would demonstrate that each parüapant 

had had a unique learning experience resulting in no thematic commonality. It was 

possible that inira-participant themes would be shared by some of the participants to 

varying degrees, but not a l l  and it was also possible that all the participants 

had had shared common experiences. 

The model proposed in the previous chapter suggested that the next stage of 

the malysis should be an examination of the intra-participant themes across 

participants (Figure 15) in order to determine if a set of common interparticipant 

themes would evolve out of the intra-participant data (Step 4, Figure 9). 

This analysis consisted of comparing the intra-participant themes and their 

source data in order to confirm emergent commonalities. For example if a 



participant explained that, in order to address a problem presented by the program, 

they were translatuig a phrase presented on the screen, that same problem and 

phrase would then be located in the data of the other thee participants and their 

solutions to the problem being presented would be compared. If their statement of 

the problern and solutions were similar (in this example the solution would also 

have to be one of translation) and subsequent strategies for similar problems were 

found to be consistent across participants the process was then considered for inter- 

participant theme adoption. In some aspects the analysis was very similar to the 

cross referencing of data, but it occurred at more thui one level. The inter- 

Partici~ant 1 Partici~ant 2 Partici~ant 3 Particivant 4 

NSD-IP DSD-IP NSD-NIP DSD-NE 
Intra-participant Intra-participant Intra-participant Intra-participant 

data reduction data reduction data reduction data reduction 

Cross referencing intra-participant data 

F&ure 15. Inter-partiapant data reduction 

participant analysis of the data involved the examination of attributes, artifacts or 

intra-participant themes aaoss participants depending on the amount of evidence 

that was available and the complexity of the theme being analyzed. In Figure 15 



each line in the shaded area of the figure represents an artifact, attribute, or intra- 

participant theme being assessed for inter-participant thematic inclusion. 

As the analysis evolved, participants were found to have had s M a r  

experiences. There appeared to be a subset of common themes defined by a 

consistent set of attributes and artifacts, similar in nature and shared by a l l  

participants. This shared subset iç indicated in Figure 15 and given the 'inter- 

participant thernes' label. 

. - Discoverina Inter-~artxa~ant A Themes 

Engaging in inter-partiapant thematic analysis was not suggested in 

Neuman's (1991) model, as described in Chapter 2. The outcomes from the data 

reduction processes for each participant suggested that Neumans' model rnight be 

enhanced to include the examination of 'inter-participant' themes, to discover if 

there were cornmon attributes and artifacts and then common themes between the 

learning experiences of the participants. Neuman acknowledges that variations in 

the application of the model will be necessary given the individualistic nature of 

cornputer-based instruction and intimates that ".. .naturalistic educational research 

mitigate against any attempt to suggest a 'definitive' qualitative methodology for 

the field." (p. 47,1991). 

For the inter-participant thematic analysis that evolved out of the intra- 

participant analysis, 'inter-participant' themes were defined as those artifacts and/or 

attributes that appeared to be in common between participants across instructional 

conditions. The data suggested that it wodd be appropriate to reapply the 

definitions for artifact and attribute used in the intra-participant analysis into this 

portion of the analysis. 

The outcomes of the thematic artalysis indicated that it was possible to 

develop a cornmon comparative framework of learner interaction and behaviour 

across participants, described in terms of common themes as defined in Neuman 

(1991). A highly iterative analysiç and data reduction process of the intra-partiapant 



themes was made acrosç participantç in order to discover if a coherent inter- 

participant thematic framework could be distilled kom the data. The methods of 

discovery were similar those applîed in the intra-participant analytic process except 

that the intra-participant outcornes were now ako considered data. Appendk H is 

the aggregate list of the inter-participant themes that emerged h m  the data. 

From this inter-participant data reduction process common categories 

emerged and with lEurther iterative examination were reduced to two very broad 

themes, learninp strategies and interaction strate~es. Each theme consisted of a 

number of common categories, questioning and answering, patterning, dictionary as 

tool, saeen design feedback, saeen use, mental models and other. Further re- 

examination of the data suggested that they be grouped as indicated by the categories 

in Figure 16. 

Human Cornputer 
Interaction Strategies I 

Question and Answering 

Typed Responses 

Muitiple Choice 
Pa tterning 

Vocabulary 

Grammatical Rule 
Dictionary as Tool 

!%rem Design 

Feedback 

Screen Use 

Cate ories c 
F i m e  16. Categories from inter-participant data reduction 

Irrespective of the treatment condition the data suggested that a l l  the 



participants employed a set of common strategies that dowed them to leam from 

and inieract with the CALL software so as to (a) address questions and m e r  issues, 

@) create patteming and memory aides for remembering and applyïng previously 

leamed material, and (c) overcome the limitations of both the on line and hard copy 

diaionary enabling them to be successful compter-assisted language leamers. 

The categories in Figure 16 represent the resulting themes that emerged from 

the data. In some instances the cornments made by the participants that resulted in 

these themes had both positive and negative connotations. The strength of the 

statements could be placed on a continuum, but it was not the emotional value of 

the statement that was under examination in this portion of the study but rather the 

frequency and the nature of the staternents. The thematic categories listed under 

leaming and interaction strategies in Figure 16 are now addressed so as to add 

conceptual depth to the findings. 

Examination of the inter-participant leaming strategies thematic data resulted 

in the reduction of the number of categories to the following: question - answering, 

patterning, ditionary as tool, and other tools. 

Ouestion - Answering 

The compter-based course German 305 required students to answer three 

types of questions: single word, short amwer and multiple choice. InitialIy these 

strategies appeared to be ad hoc, but upon doser examination the strategy and 

patterning used to answer these questions was remarkably sunilar across 

participants. Participants could respond in two ways, typing a responçe or selecting 

from a list of choices. For typed responses feedbadc was given in the manner 

presented in Figure 17. 

Tvoed responses (single word, short answer). First time responses to questions 

requiring typed a m e r s  followed a pattern that was consistent across participants. 



The pattem consisted of the foliowing steps. 

1. A portion of the answer was entered. 

2. The incomplete awwer was studied. 

3- The remainder of the answer was entered. 

4. The mwer was evaluated by the program. 

Occasionally changes were made in step 4, but, generally the partiapants 

made few changes on their first attempt at a n s w e ~ g  a question. As one participant 

demonstrated and s tated, 

"1 figured 1 probably had the first three or four letters right and the program 

showed me that I had the ending right, so why make too many changes?" 

The steps listed were initially executed by the participant in a very short time 

frarne. When questioned about this strategy, partiapants responded that they 

wanted to make sure that the answer was as correct as they could make it on their 

f i s t  attemp t- 

Participants understood that the program provided incremental corrective 

feedback by listing correct words in th& proper syntactical and grammatical order 

(the program highlighted the portions of the response that were correct each time 

the partiapant indicated to the program to assess the response, see Figure 17), but all 

participants stated that their goal was to obtain a correct answer on the first try. 

"1 am using the rde shown in the last example before 1 hit enter and to check 

it." 

'II break the sentence down into verbs and n o m ,  then type my answer and 

then look in the dictionary to make sure 1 am right. Then I check it with the 

cornputer." 

"1 want to be right first. 1 check to see if it follows the pattern in the example." 

"It matters whether it's right the first try. It's harder, but I remember more. 

So next time it's easier." 



Portion of the answer 
needing correction. 

Portion of the answer that is correct. 

Fimire 17. Highlighted feedbadc 

Initially participants were successful on their first try in answering this type of 

question, but as the content became more complex their success rate deaeased. 

Success or a lack of success on the fiist try did not influence the number of steps 

taken or the tirne taken to complete the answer. 

Given that the program provided uiaemental fee&~ack, and after three tries 

the correct answer, the participants did not initidy express a concern with 

understanding the material presented, before the practice exercises were attempted. 

As one participant stated, 

"1 can work backwards from the feedback from the incorrect responses ... 
to gain a better understanding/ rather than trying to understand what is 

presented in each example...". 

This would suggest that participants saw their mistakes as an opportunity to leam 

more, providing them with immediate feedback, which they found more 

instructive than the actual examples previously presented in each lesson. 

Participants stated that the incremental feedbadc helped them to 'tease' out 

the correct answer. They found this challenging. When asked to assess the value of 

the feedback provided by the program one participant responded, 

'You wouldn't have any idea of how close you're getting to being 

correct, like, if it's just because you've got the 'if and 'e' transposed... 



But you know you've got the rest of this (painting to screen) stuff right, 

so you know you're getting warmer." 

Another participant made a similar observation. 

"This sometimes is really silly. You get it pretty dose ... and you learn 

and can try again." 

As a consequence they found the hcremental feedback attribute of the program to be 

instructive- Only on a few occasions did they resort to asking the program for the 

correct answer after firçt try. 

As the content became more complex this answering strategy met with less 

success and determinhg what was being asked and the nature of the response 

required more time and effort- The participants commented that they still found 

the incremental feedback to be more instructive than the lesson content being 

presented, but, to consistently arrive at a correct answer, their question answering 

strategy evolved. The new pattern consisted of the following steps. 

Participants made more of an effort to remember new vocabulary. 

Participants translated more of the German text as presented on the screen 

(the text scanning procedure went largely unused at this point, but the 

dictionary was frequently referred to). 

Partiapants spent more time recalling previously 

that the learners attempted to remember the ' d e '  

question or remembered on what screen the 'rule' 

returned to that screen to refresh their memory of 

learned information, in 

that applied for a given 

was introduced and 

its application. 

By applying this new strategy, their question awwering success again increased. 

Using this new a n s w e ~ g  strategy, the learners spent more time considering the 

correctness of the information they were giving in each step. The new answering 

pattern now consisted of the following steps. 

1. A portion of the answer was entered. 

2. The incomplete answer was studied and revised. 

3. The revision was then reconsidered. 



4. The remainder of the answer was entered- 

5. The completed answer was considered (and revised if necessary). 

6. The answer was evaluated by the program. 

The e s t  strategy consisted of the following pattern, partial m e r  - m e r  

studied - remainder of answer given - answer submitted for evaluation. 

The new strategy consisted of this pattern, partial answer - answer studied - 
revision - remainder of answer given - answer reconsidered - answer submitted for 

evaluation, but the participants introduced two new steps, revision and answer 

reconsidered. 

When participants were asked why the change to a more considered approach 

the following comments accurately reflect the reasoning for the change in strategy. 

"1 don't feel the need to hurry up and fil1 in the blanks." 

"The exercises are becoming more W d t  and 1 would prefer to be correct." 

Occasionally reasons contradicted practice and the participant returned to the first 

simpler ançwering s trategy . 
When participants were required to read a lengthy explanation or work 

through a lengthy example they tended to ignore these @y pressing the page down 

key taking them to the next screen) and imrnediately attempting questions as 

presented. When asked to explain their apparent impatience with the leamhg 

process, their responses reflected their stated need to (a) be challenged, @) for 

immediate involvement, (c) for physical interaction with the program such as 

typing in an answer, and (c) desire for immediate feedback The following is a 

typicd response to an inquiry addressing the 'skipping' of content in more complex 

lessons, "1 prefer the challenge of atternpting the question." 

It was noted that participants were not initially concerned with obtaining a 

correct answer on the first attempt. Using the process described above participants 

uçually acquired the correct answer on their second try for the more complex 

questions. 



Multi~le choice ouestions. The previous strategy, one of carefd 

consideration before responding, was not applied by the participants when 

answering multiple choice questions. Participants appeared to scan the question, the 

alternatives presented, and then select the choice they considered rnost correct. Little 

üme was spent reconsidering alternative responses once the choice was made. 

There were other interesting aspects of the multiple choice amwer selection 

process. The fk t  was the speed at which the answering process was initially 

accomplished, and the second was the manner in which this strategy changed over 

tirne. 

Initially participants used a 'rapid fire' two step experimental approach to 

answering questions. The first step involved scannuig the question for meaning, in 

a process simiIar to that d e s d e d  by the authors of the course workbook (p. 9). This 

did not involve the translation of any text. The second step involved scanning the 

alternatives presented and quickly choosing a response. 

The 'rapid fire' method was largely successful for the first two sessions, but (a) 

as the amount of vocabulary participants were required to know increased, @) as the 

breadth and depth of the information being presented increased and (c) as the 

number of grammatical d e s  that were required to be applied increased, the strategy 

became nonfunctional and on occasion, before alternative strategies were created, 

lead to extreme fniçtration on the part of the partiapant. 

The subsequent strategy that evolved was more methodical in nature. It 

relied on the translation of individual words not on the 'scanning of chunks of text' 

to derive meaning and then, on the assembly of the trançlated words into 

meaningful English sentences. Participant 5 explained it this way haviag 

encountered a lot of new text on the screen: 

'Wow. I don't know ail these words. 1 look for the subject whidi can be in 

the front or in the first position. 1 look for the capital Ietter. Ifs a noun." 

At this point the participant located the noun in their dictionary and then proceeded 

to locate aU other nouns. 



In a later lesson more information was contributed. After translating the nouns 

they did the following as expressed by the participant. 

"1 identify the verb part. This one is near the end." 

Then again they located the verb in the dictiomry. This was followed by locaüng 

the adjectives and translating them. Having translated the question and the 

alternatives, a choice was then made in answering the question. 

pattern in^ Techniaues 

The usual word order of German sentences is verb-noun. In English it is 

noun-vexb. In German nouns are capitalized no matter where they are located in a 

sentence. There are many cognates, words in Geman and English that have the 

same origin. The authors of German 305 argue that these features c m  serve as 

interpretive mes. When using the program, learners were encouraged to identify 

all the nouns, and then locate all of the verbs using the verb-noun pattern. The 

authors of Gennan 305 daim that these mes heip the learner in developing analytic 

decoding strategies . These strategies are called inspectional reading (text scannuig) 

and reading for complete understanding. The inspectional reading process is 

intended to allow the learner to, (a) iden* the gened nature and topic of the 

lesson, @) understand key words and phrases, (c) deduce text rneaning, (d) arrive at a 

preliminary understanding of the message presented and then (e) read for 

understanding the meanings of whole sentences so as to arrive at an overall 

meaning of a whole text. This may appear to be a translation process but as 

desaibed in Chapter II and argued by the authors when the instructional prompts 

listed above are used correctly it is not. 

An analysis of the video tape and video transcripts indicated that all of the 

strategies listed above were initially atternpted by ail of the participants in 

attempting to derive meaning from the text presented on screen. AU the 

participants stated that these prompts, especially the 'verb-noun' and capitalized 

n o m ,  semed as anchor points in deducing the meaning from the rest of the words 



in a sentence and aided in understanding the meaning of the whole text, but the 

process quickly became one of pure translation As stated by participant 3 

" I £ind the noun, the verb and then 1 try to answer the question." 

and parti~pant 1 voiced simila reasonç, 

"I read through the sentence and then try to catch verbs and nouns and then 1 

figure out which one plays which role." 

and on another occasion. 

'Tm trying to remember the pattem. But like, here, 1 guess there is no 

pattern- It's like in English, where there are irregular verbs." 

This process required knowledge of German vocabulary and grammar. The 

partiapants developed 'paiierning' techniques to help them remember both and as 

stated by participant two and many others, 'Tve seen that before." referring to 

particular verb-noun combinations. Participant 3 in the following quote used a 

noun-verb proximity pattern d e  they created to derive meaning from sentences. 

'1 see 'study', so I think it should be right after 'student'." 

While all participants ended up using patterning techniques they did attempt 

initially to scan the text for meaning using a method similar to the one described by 

participant 3. 

"1 look for the verb first. Then 1 sort-of look around, because 1 know this 

(pointing to the verb on the screen in the sentence) is different this time." 

Vocabularv. The initial lessons in the course focuçed on vocabdary 

development and the recognition and application of the Geman 'verb - noun' 

sequence. Participants indicated that, as a memory tml, knowing this pattern was 

particulary useful when applying the inspectional reading strategy for short, simple 

nouns, sentences and paragraphs. 

As the complexity of the nouns hcreased (new German nouns are created by 

agglutination), the scope of the vocabulary broadened, the number of grammatical 

d e s  rose in number, and the length of paragraphs expanded, the participants had 

greater and greater diffidty in successfully applying the inspectional reading 



strategy . 
By the third session they were hanslathg most of the new words presented in 

the text, with the assistance of a hard copy dictionary. Very Wtle 'inspection' of the 

text was occurring. When asked to provide an explanation for this change in 

leamhg behaviour the reasons given spoke to the increasing difficulty of the 

material, and the increasing amount of new information that had to be understood 

in order to answer the questions correctly. As desaibed by participant 5 in session 

two, 

"Yes, the lessons are getting bigger. Scares me. 1 have to analyze the structure 

more. Look for the key concept... I use the dictionary more." 

and echoed by participant 3 in the third session. 

"It's hard to leam some of these ones (referring to new rules) because they 

don't stand out in relation to anything else, because there is so much more." 

It was observed that the strategy now being used was one of 'text chunking' 

and trançlating. By the third session the participants were 'chunking' text presented 

in order to determine meaning. Paragraphs were not being 'scanned' but were being 

broken into disaete chunks, usually one sentence in length. Sentences were then 

broken into individual words and then the meanings of the individual words were 

determined, usuaIly using the dictionary. These translations were then brought 

together to give meaning to the whole sentence. The translated sentences were then 

assembled to give paragraphs meaning. This strategy did not vary once adopted. 

GramrnaticaI rules. The grammar of the German language follows structural 

patterns. The primary goal of the course as understood by the participants was 

vocabulary development and an understanding of the grammatical rules. hitially 

the partiapants created ad hoc sbategies in applying the grammatical d e s .  

The instructional design of the course was not complex. Grammatical d e s  

were presented, explained, exarnples given and feedback sought. As well as creating 

ad hoc strategies for applying grammatical rules the partiapants appeared to create 

ad hoc grammatical d e s  based on their success at answering the questions corredly 



on the first or second try. 

As this success rate decreased and the number of niles that needed to be 

applied in answering any given question increased, more attention was paid to 

understanding the d e s .  These ad hoc strategies were initially successful as long as 

the material presented was not complex. Partiapants stated that they used theY 

own ad hoc rules because they were easier to remember than the grammatical d e s  

being presented. 

'I use English because the rules 1 know and are simila.." 

When attempting to identify clauses participant 5 stated, 

".Ais one is the main clause ... because in the first sentence there was no 

verb." 

The fïrst sentence that was referred to was an example that was given after an 

explmation was provided by the program for identifying verb clauses. The 

participant did not recognize the verb in the clause so assumed that "most" main 

clauses in German did have verbs. This strategy was uçed, coinadentally, 

successfully until the review questions at the end of the lesson. After a number of 

incorrect responses the participant realized that their strategy was inappropriate and 

concluded, 

"So that means, in order to iden- which one is the main clause 1 have to 

check aI l  words (point to the screen)?" 

One of the ad hoc strategies used by the participants was remembering the 

'look' of the sentence (The 'look' is defined by a line & a m  around the perimeter of 

the whole sentence, whkh results in an enclosed figure.) The 'look' is used to locate 

the verb-noun combination. Three of the four partiapants repeatedly echoed this 

thought during the introductory phase of their learning, 

"I leam through examples. 1 remember how it looks in the sentence. 1 can't 

remember the niles." 

The lit' being referred to is the pattern created by the noun-verb combination 

and its location in the sentence. In another instance the participant stated they start 



the patternhg process by looking for the verb k t .  

"I am going ihrough and rm  looking for stuff that 1 know is a verb. 1 k o w  

'mach' is a verb because 1 know 'machen-"' 

The partiapants soon discovered that the ad hoc d e s  were diffidt  to apply 

to more complex sentences (a sentence made up of more than one verb-nom 

phrase). By session three they were making a greater effort to remember and apply 

the grammatical d e s  as they were taught in each lesson. 

0th- patterning and memory aides were employed. One of the participants 

initially took copious notes. But this stopped after the participant observed that 

more time was spent takuig notes, than actually working through the lesson. 

Another sent a.U of the new 'niles' to the printer and then reviewed the d e s  at 

home. A third memorized al l  of the nouns and verbs that ocnirred in the lessons. 

By session two these behaviours were largely extinguiçhed. 

At the beginning of the course the partiapants described their dictionaries as 

rather awkward tools (size, weight) and stated that they hoped they would not have 

to use them too frequently. InitiaUy they did not, but as the lessons became more 

complex the dictionary was more extensively used According to Gilby and Enns- 

ConnoIly, this was not a desired outcome. 

Dictionarv as Tool 

The course description suggests that the student purdiase a good German 

dibionary. Al1 participants had and used a hard copy dictionary. Partiapant 5 had 

three, another had two. Extensive use was made of the dictionaries by all 

participants hom the first lesson onward. When questioned about hard copy 

dictionary use partiapant three said, 

'Yes. Always. Almost every word." 

They always used the dictionary to look up almost every word for almost every 

sentence. 

The dictionary was employed as a deductive tool. When a participant could 



not surmise the meaning of a word in context, the word was looked up in the 

dictionary. This became a fairly involved process. Many of the participants 

described themselves as dictionary detectives. After locating a word, they generally 

read a l l  of the definitions available and then scanned the page lmking for similar 

words. This process became particularly involved when the participants were 

Iocating nouns. 

In some instances the nouns that were being located were not in the 

dictionarj because the text being presented had a rigorous scientific focus. When 

this was the case the complex n o m  were parsed into smaller components and 

these were then located in the dictionary. Using this deductive process and the 

context in which the text was presented, the participants were generally successful in 

deducing the meaning of individual words. 

The program also was equipped with an on-line searchable dictionary. Mer 

some initial expesimentation the on-line dictionaxy, as a tool, was discarded. The 

participants conduded that the on line dictionary was not helpful because it was not 

user intuitive and it was not as complete as its paper-based counter part. Participant 

5 explains why the on-line dictionary was not used. 

"Sometimes 1 use this dictionary (referring to the on-line dictionaxy), they 

have one that explains it in German but, you know, when 1 try it on saeen 

they Say that's wrong." 

The 'they' that the participant refers to is the meaning that the dictionary retneves 

and places on the screen. The participant used a strategy of substituting the 

definition of the word into the sentence and in most instances the meaning of the 

sentence was ffwrong" with the defuiition provided. Participant 3 stated another 

dificulty with the on line dictionary after asking which key to push to fhd it. 

'II dont remember F9, ever. Could it be the ALT key and 'D'?" 



On-line Tools 

The researcher htroduced al1 of the 'help' keys to the participants during the 

first session. These tools cowisted of a h t  key (which presented from 1 to 5 

contextualïzed hints or dues, written by the course author, in a sequential order), 

and an autoanswer key (which gave the correct answer). 

Each participant experimented with the application of the hint key. They 

found that the hints being presented did not "cornpiement" the information being 

presented on the screen. They stated that the huit key "sidetracked their thinking, 

in that the hint given was a thought branch that took them away from the problem 

that was being presented. They also stated that generally one hint was usually not 

enough to assist them at arrïving at the answer. None of the participants used the 

hint key after initially experimenting with it. 

The participants also used the autoanswer key inconsistently . When 

questioned about this behaviour they provided the foIlowing reasons. The program 

gives corrective inmemental feedback and they enjoyed the challenge of discovering 

the answer themçelves. When encountering diffidties in arriving at the correct 

answer they knew that the program would provide the correct answer f i e r  the thVd 

attempt AU participants stated that this feature encouraged experimentation. 

It was obsemed, though, that after the thhd session (the lessons at this point 

were more difficult) the autoanswer key was used more frequently. 

Other Observations 

The participant who was placed into the instructional prompt condition told 

the researcher that she ignored the prompts appearing on the screen, stating that 

"Prompts are distracthg and get in the way. 1 ignore them because they don't 

help me. 1 don't think that way." 

When asked to elaborate, the participant stated that she did not normally 

consciously açk herself these types of questions in other learning circurnstances. 

Finally, a l l  participants agreed that the requirernent to retype the answer 



correctly, either after unçuccessfully giving a correct answer in three tries or upon 

using the autoanswer key, helped them to "...remernber the correct response, 

because they had to type it out." 

Human Com~uter Interaction StratePies 

Examirtation of the inter-participant human computer interaction thematic 

data resulted in the reduction of the number of categories to the following common 

to al l  participants: screen design, computer feedback, screen use, and mental models. 

Screen Desien 

Participant 3 (no instructional prompts/no screen design condition) and 

participant 1 (instructional prompts/no screen design) did comment on many 

occasions during the course of the study that they found the amount of information 

presented on the computer screen to be "too much." They stated that they wished 

some of the longer instructional sequences (two or more screens) had been broken 

up with questions requiring a response. They also stated that they wished that they 

had some control over being able to Vary the amount of information being 

presented on any individual saeen. As participant 5 stated, 

VVhere's the stnidure. That's (point to a large block of text on the screen) 

too long." 

and participant 3 in session two. 

"There are too many words (painting to the saeen), 1 can't stop them." 

The researcher did obseme that it appeared that these two partiapants expended 

more effort to complete exeraçes, than the two participants in the deliberate screm 

design groups. 

Two of the participants were in groups that had instructional prompts placed 

at the bottom of their computer screens (Appendix F). When asked if these added 

to the leaming experience or assisted them in recalling previously presented 

information, both participant one and participant 2 (instructional 



prompts/deIiberate screen design) stated that they ignored them for two reasonç. 

1. The prompts broke the flow of the3 thinking and as a consequence their 

interaction with the program. 

"They interfere with figuring it out-" 

" 1 dont want to think about that. I want to find the answer." 

2. They did not think that they consaously used similar learning strategies in 

o t h r  learning situations. 

When asked to comment on the screen layout both partiapant 2 and 

participant 4 (no instructional promptsfdeliberate saeen design) both made similar 

observations. They found the screens to be uncluttered and liked the fact only a 

single concept and example were presented on most pages. 

"1 can look at the example up there and it helps working out the example." 

They also stated that the presentation of questions on the same page as the concept 

and exarnple was a good idea. This allowed them to immediately interact, apply 

new leaming and receive feedback. 

When questioned about the stnicture and the manner of preçentation of 

information in the no screen design condition, participant one and participant 3 had 

similar reactions. They found the screens overly duttered and difficdt to read. 

They also found the instructional sequences long. They wished that the program 

more evenly distributeci the placement of questions. Participant 3 summarized it 

this way. 

"Mer lesson five 1 take over 2 hours to W h  new lessons. More rules 

should be taught eaxlier." 

Feedback 

AU participants found the software easy to use and appreaated the immediate 

feedbadc to the question-answer exercises. The participants stated that they liked the 

fact that the entire course was on one fioppy disk. This made the course portable 

and allowed them to easily redo the lessons where a personal computer was 



available. 

'Sometimes 1 work in the other lab, but mostly 1 work here." 

The records kept by the program showed that many lessons were repeated two and 

three times. The pazücipants stated that the ease with whidi they could redo the 

lessons and receive immediate feedback. 

" 1 do most lessons twice or more. It tells me when 1 get a question right. 1 

remember each which questions I get wrong. Sometimes I do them until 1 get 

them a l l  right." 

They also stated that given the nature of the information they were required 

to leam, the feedback strategy of highlighting the portion of a response that was 

corred was appropriate (Figure 17). 

"1 can see right away what needs fixing." 

When questioned about the conditions under which they thought they used 

the autoanswer key, they replied that they thought they generally used it when they 

were extremely fnistrated with their inabüity to arrive at the corred answer in fewer 

than three tries or when they found a lesson particularly difficult. Review of the 

videoîape revealed that partiapants 2,3, and 4, followed this pattern, but participant 

one did not. 

Participant one began using the autoanswer key during session two. When 

questioned about this behaviour participant one stated that 

"1 see the answer here (point to her head). 1 want to know now if 1 am right 

before 1 type." 

Rapid confirmation of the its correctness was more important. 

"1 dont type well and make rnistakes." 

Typing took too much time and interfered with this process. InterestingIy, this 

partiapant was observed to be highly sküled touch typist. This strategy did not seem 

to negatively influence learning outcomes since this partiapant received an A in 

the course. 

Acquiring instnictional autonomy was important for these leamers. They 



stated that the flexibility and autonomy in which the software allowed them to 

leam, fieed them from having to find an answer they did not know from their 

classrnates, their instructor or in the appendices of their textbooks. As one stated, 

' W y  do we need textbooks and instructors? I can leam it here or at home." 

They also stated that they found this 'one stop' process convenient, accessible, 

acid reliable. The ability to get feedbadc when they were satisfied they had completed 

an exerase or question to the best of their ability made them feel they were 

completely in control of the learning process. 

''1 can go at my own Pace and repeat lessons." 

The participants agreed that the computer-based language learning process 

was a much more active and responsive process, compared to their experiences 

leamhg other languages in the dassroom. Participants stated that in the classroom 

they had to compete for and share the teacher-student interaction process with the2 

dassmates. They found the dassroom experience watisfying. As participant 1 

stated, 

"The computer can be more efficient than a person." 

and again on another occasion. 

"1 almost always find lectures useless for me, because they are almost always 

too fast or too slow. So when they are slow I am just getting bored and when 

they're too fast I'm just out of there." 

Being able to respond to questions or fil1 in blanks, knowing that feedbadc 

will be immediately provided was motivating and gave them the sense that the 

computer had an independent identity and it interacted and reacted individually to 

them every tirne. They Mt  that the time spent learning German to be a much more 

productive use of their study time. They stated that responsiveness of the software 

was addictively engaging. 

"It shows me what's right, over and over, until 1 get it right or run out of 

chances. It makes doing lessons over easy to do again." 

Partiapants would redo lessons two and three times. When asked why, they 



stated that they enjoyed the engaging interplay. They felt as if the multiple choice 

questions and fiU-in-the-blanks were asking to be completed. 

AU of the participants tended to analyze problems or new content presented, 

deconstruct the problem or the content, and then reconstnib a new understanding 

or solution to the problem. Problem solving strate* were remarkably similar 

between participants. 

Participants stated that being able to interact with the computer in thiç 

manner was more interactive than performing the equivalent activiv with paper 

and pend. They believed that they were learning more, and doing so more quickly 

and effiaently. They perceived feedback to be individualized. 

Participants tended to interad with the program as if it were a person When 

questioned about this behaviour, the partiapants adaiowledged that attributhg 

human attributes to the program and touching the screen made it seem more real. 

Screen Use 

AU participants made repeated physical contact with the computer saeen, 

repeatedly pointing to and toudung the saeen. When asked to explain this 

behaviour they stated that it made the program seem "more real," gave them the 

impression that they were more imrnersed in the learning experience, led them to 

believe that they were coming into contact with the physical structure of the 

program and made them feel that they understood the way it worked. 

The partiapants stated that the screen and the keyboard give the them the 

impression that they could hold on to the information and that they were 

manipulating something that was concrete, even though it was on the computer 

screen. Participant 5 summarized the feeling this way. 

"The learning is mine, 'cause 1 can take it with me on this (pointing to floppy 

disk drive). It gives me different answers, when I make mistakes." 

Touching and taking to the screen increased in frequency over the course of the 

sessions and appeared to be more frequent within a session when di f f id t  content 



was presented. 

Mental ModeIs 

Mental models are analogical representatiom that people have of the things 

with which they interact (Norman, 1988; Johnson-Laird, 1988). Studies have 

attempted to determine whether people actually have and use mental models when 

interacting with cornputers (Rogers, Rutherford, and Bibby, 1992). Empincal 

evidence of actual mental models of cornputer systems is incomplete, though there 

is the assumption that people do use incomplete and vague models. 

When asked to describe what the Geman program might look like if it 

existed in paper form, the model descrïbed was structurally and functionally very 

simple. The participants chose to describe the program in terms of an interactive 

book, where each chapter is structured exadly the same, consisting of a series of 

screens (pages). The participants believed that they were following a set series of 

activities that was consistent from lesson to lesson. This series includes: 

presentation of new content, content modelling, and practice activities. 

''1 can look at the example up there and it helps working out the example." 

AU participants described the 'book' model using similar metaphors and 

terminology. This was not surprising since the instructional design of Geman 305 

is patterned after a book-based equivalent, with the added interactive question- 

response component. 

Oualitative Summary 

At the onset of the qualitative analysis, experiential data presented by each 

participant were treated and analyzed separately as suggested by the literature 

(Neuman, 1991). The results for each of the four participants were then re-examined 

according to the model presented in the previous chapter in order to determine if 

inter-participant themes would emerge from the intra-participant data (Step 2, 

Figure 18). TWO common themes, learning strategies and human-cornputer 
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interaction strategies did emerge out of the inter-participant analysis. This was 

unexpected given the nature of this study. As indicated in the previous discussion 

the analysis suggests that a xicher understanding of the CALL experience can be 

gained by examinhg in depth the role of the learner in a variety of CALL 

instructional contexts. The significance and devance of the outcomes with respect 

questions posed will be discussed in Chapter V. 



Chapter V 

DISCUSSION AND CONCLUSIONS 

Introduction 

This study moved beyond the laboratory-based cornputer-human dyad by 

examining, elaborating, and recomtructing the circumstances of the pracücal world 

of the cornputer-assisted language learner. This examination was predicated on the 

assumption that the constituent components of cornputer-based language learning 

consisted of combinations of factors found within (a) CALL environments, 

@) the leamer, and (c) learner practices. 

The study began with a personal examination of the CALL experience. The 

persona1 experience of the researcher, as well as the questions raised in the literature 

guided the creation, framing, and application of the Ïnvestigatory model. This 

resulted in the examination of the roles of screen design, instructional prompting, 

learnes attributes, and leamer experience with CALL. Established screen design 

principles were applied to the delivery of content on the computer screen. 

Instructional prompts were embedded in the instructional content. To gain a better 

understanding of this compkx learning environment the design of the study 

moved data collection into the practical world of the learner. 

Qualitative analysis revealed that very specific leaming and HU strategies 

were evoked by the participants, while analysis of the numerical data for this group 

of partiapants suggested that neither saeen design nor instructional prompting had 

any significant effect on learning outcomes. But, there where other unexpected 

results. 

In this chapter the results of the analysis wül be interpreted. The theoretical 

and practical implications wül be explored, followed by a discussion of the 

limitations of this study and conduding with recornmendations for further 

research- 



lnterpreüng the Ouantitative Results 

Three distinct areas of investigation were examined to determine theh role in 

the cornputer-assisted language learning experience; learner experience, learner 

attitudes, and leamer performance. 

Learner Exuerience: Tntemretine the Partici~ant Profile Results 

German 305 was musual in that it was delivered entirely on computer with 

no complimentary dassroom instruction. This was and stU is the case. By choosing 

to register in the course the participants had constiously 'self selectedr themselves 

into what might be considered very challenging instructional circumstances, 

therefore it would not be unexpected for them to not distribute normatively across 

any standard measurement of a 'typical post secondary' student. Data fkom the 

participant survey dearly suggested that they were not. 

The fiterature suggests that very Little is known about adult cornputer-assisted 

second language learners (Forrest, 1994; Garrett, 1991). The data from the research 

group in this study facilitated the aeation of a very defined picture of the successful 

CALL Iearner and their role, and therefore adds to o u  understanding of the CALL 

experience. In this study the learners were defined by what they brought to the 

language learning experience, more so than what they took hom it as described in 

the previous diapter and outlined in the qualitative discussion below. It would 

appear that a successful CALL experience was influenced by the following- 

1. Compter literacy. Ninety-two percent had previous computer experience 

acquired both at miversity and in the work place. 

2. Knowledge of a number of languages to varying degrees of fluency. Eighty- 

two percent çtated they had knowledge of two or more languages. 

3. A desire to l e m  more languages. Ninety-four percent desired to be 

completely fluent in two or more languages. 

4. Cornpetitive course selection and completion F q - s i x  percent were 

registered in five or more courses per semester. Thirty-two percent were 



regktered in two or more full year courses. Marty of the participants took 

more than the required number of courses for their programs. 

Gilby and Enns-Comolly (personal communication, 1992) stated that they 

believed that gender did play a role in leaming outcornes. Sixty percent of the 

partiapants were either in an engineering or science program, the type of program 

for which the course was designed, according to Gilby and Enns-Co~ouy (personal 

communication, 1992). They designed the course for engineering and saence 

students, faculties where fernale students were under represented. Though gender 

was not a variable for which data was collected, the qualitative data suggests 

otherwise. 

This uiterpretation of the descriptive data and the lesson performance data 

suggests that the majority of the participants were well situated for tadding the skills 

required to independently l e m  a second language using CALL instructional 

methodologies. It could also be suggested that this knowledge set might describe a 

successfui second language learner. A profiaent and independent learner was 

central to the leaming experience, but apparently previous language knowledge and 

relevant experiences also played a significant and central role. 

This group had three important attributional prerequisites for a higher 

probabiüty of success in the course. 

1. Previous language learnîng experience. 

2. The desire to learn more languages, 

3. Previous computer experience. 

It would be important for future course development using thiç delivery 

methodology to determine if these traits were consistent fiom (a) year to year in 

participants taking the course, @) across other CALL course offarings at the 

university, and (c) possibly across inter-institutional offerings. These may be 

fundamental attributes that speak to the comfort levels required for this 

instructional approach, though, it is recognized that 'comfort' or some related 

variation as an indicaior did not factor out of the attitude survey data. We can 



surmise that participant comfort levels with language learning and CALL were 

higher than those of most University students. For this group of learners we can 

condude h t  having second language leaming experience and/or a strong desire to 

learn more languages and computer application experience are important 

prerequiçite attributes necessary for the leamirtg roles played by CALL learners in 

similar instructional contexts. Thiç group had a very well defined participant 

profile. 

Learner Attitudes: Interpreting the Attitude Survey Results 

An adaptation of an instrument used by Violato e t  al (1989) was used to 

explore attitudinal issues in the use of computers for language learning. Other 

studies have demonstrated that gender differences, comfort levels, previous 

experience using cornputer-based instructional technology and academic orientation 

influence leaming outcomes (Garrett, 1991; Jamieson & Chapelle, 1988). Curent 

literature on CALL indicates that language leamers are positive towards using 

computers in the dassroom (Brown, 1997). The analysis of the attitude survey data 

resulted in only a single very generalized factor, with twenty-five of the thuty-one 

statements loading ont0 this one factor. This result differed from the Violato, et. al 

(1989) study of preservice University education students. 

An examination of the six items that did not load on the 'general' factor 

proved to be informative. Of the six remairung, one is very different from the reçt 

in that it addressed male-female differences. 'More men than women have the 

ab* to become computer scientists.' The remaining five all addressed issues that 

spoke to persistence in task completion. It is interesthg to note that these did not 

load separately on a single factor, since one of the overriding attitudes given strong 

voice by ail of the participants in the qualitative portion of study clearly suggested 

that persistence in the face of poor screen design, ineffectua1 instructional 

prompfing and inadequate instructional design was one of the most important 

attitudes contributing to the sustaining of learning motivation. Given the size of 



the sarnple and the inherent instability and srnall amount of variance accounted for 

in the attitude data no definitive interpretation can be made about the role of 

learner attitudes towards cornputer-assisted language learning taskç. 

Leamer Performance: Intemretine the Lesson Performance Results 

The results of the analysis of the lesson performance data leads to the 

conclusion that in this instance neither the application of screen design prinaples, 

the inclusion of instructional prompts, nor any combination of design or prornpting 

led to any significant performance differences as measured by the seven of the nine 

performance variables. (The correct answer and hint features were not used by any 

of the participants therefore the CorrectAnswer and Hintkey variables did not 

contain data, and are not included). No inferences can be made about the quality of 

the leamhg experience from the analysis of these data. Analytical outcomes 

suggested that some interesting events did occur. There was a main effect for 

'lesson' and three interesting interactions for lesson and instructional prompts. 

Main effects. Analysis demonstrated that a 'lesson' effect occurred for the 

variables 'QuestCompletell (number of questions completed successfully on the first 

try), 'Autoanswer' (number of times a possible correct answer is given), 'ThreeTrys' 

(number of questions correct in three tries or less out of total number of questions 

completed), and 'Tirne' (time taken to complete a lesson). The outcornes suggested 

that for these variables there were attributes of the lessons that possibly made them 

different, that is, some unknown factor(@ in the lessons not reflected in the 

application of screen design and instructional prompts, innuenced lesson 

performance outcomes. 

Selected post hoc comparisow (Table 24) among a l l  four lessons showed that 

lessons 13 and 20 were significantly different across the variables listed above, from 

lesson 5 and 9. The lesson attributes that made lessons 13 and 20 different from 

lessons 5 and 9 could not be determined from the analysis nor from the data 

collected by the program. Not knowing what these attributes might be, the lessons 



were re-examined on the compter to discover if the unknown factors were 

observable on the screen or somehow embedded in the presentation over a number 

of screens. 

Given that lessons 13 and 20 were in the second half of the course it was 

hypothesized that these differences could be due to lesson length, complexity of the 

material presented, and/or number and type of question being asked. These 

attributes could be examuied (obsenred) without too much difficulty. 

Since the variables speak to task speafic activities, each having the potential 

to influence the time taken to complete the lesson, the observable attributes of 

lessons 5 and 9, as desaibed above, were compared to lessons 13 and 20 (as suggested 

by the post hoc analysis) in order to ascertain if there were differences in lesson 

attributes that affected the number of questions completed successfully on the fist 

try (QuestComplete 1) and the number of times the learner would soliet an answer 

(Autohwer)  without having completed ail three attempts at arriving at the 

answer. 

Thesefore the observable amibutes of the lessons that were examined were, 

length of the lesson (measured as number of screens presented to the learner, text 

density was not considered), and nmber and type of questions (multiple choice or 

written answer) in the lesson. It was hypothesized that if the length of the lesson 

increased (due to the evolving complexity of the material being presented) then the 

time taken to complete the lesson should also increase, everything else being equal. 

If the type of ançwer required in a lesson was mostly of the written form (single 

word, short phrases, sentences), then too the t ime taken to complete the lesson 

should increase, everything dse being equal. If these were the circsumstances that 

made the lessons significantly different from each other then the differences 

between lessons 5 and 9, and 13 and 20 would have a possible explmation. 

Table 25 shows that this was not the case. The length of lesson 5 and 9 as 

refiected in the number of screew, as compared to 13 and 20 deaeased. The number 

of questions deaeased. Table 16 dso shows that for the variable 'Time' the mean 



Table 25 

Lesson Attributes 

Lesson 5 Lesson 9 Lesson 13 Lesson 20 

Number of screens 134 142 74 81 
Number of questions 47 61 32 26 
Response required Multiple Multiple Text Text 

Choice Choice Phrase Phrase 

time taken to complete lessons 13 and 20 vs lessons 5 and 9 is much smaller. 

Shorter lessons should take less üme to complete. Written responses should add 

time to compIetion. 

Table 25 shows that the number of questions presented in lesson 13 and 20 

was iess than in lesson 5 and 9. The type of response required in 13 and 20 are typed 

phrases. In both instances 'number of screens' and 'number of questions' the result 

is the opposite of what could be expected, given the assumption that the level of 

difficulty of the lesson increases through out the course and that +en responses 

take longer to complete that multiple choice. If number and type of questions are 

proportionate to each other then at a minimum the time taken to cornplete the 

lessons could possibly be equal. 

There was one other method of completing the lessons in a shorter time 

frame. By using the 'question' key to prompt the program for the correct ançwer, 

the learner could step through the entire lesson without providing a single answer, 

the answers would have been provided by the program. If this or some variation 

was done, then the mean value for the number of questions completed on the first 

try (QuestCompletel) would be very low and the mean value for the number of 

times a possible correct answer was given (AutoAnswer) would be high. 

An examination of Table 16, 'Questions completed first try' shows that the 

lesson means in ail treatment conditions increases, not decreases, for lessons 13 and 

20 as compared to lessons 5 and 9. The same is tnie for 'Number of questions 



completed in three tries or less,' (since thiç value was mathematically linked to 

QuestCompletel), and for 'Number of times a possible correct awwer was @vent 

(AutoAnswer). This means that a l l  of the questions were 'honestly' attempted by alI 

participants and does not provide an exphnation for why the time taken to 

complete lessons 13 and 20 decreased. 

These resultç seem to contradict what we would expect and seem to suggest 

that lesson performance improves as the 'diffidty' of the lesson increases, unless 

the participants were mastering the content at a higher success rate than was 

expected by the course designers. It is still unclear why the post hoc comparisons 

suggest that lesson 13 and 20 are different hom lessons 5 and 9. The only factor that 

was not investigated was the 'difficulty' of the lessons themselves. This would 

entail deterrnining the Ievel of language, the number of concepts beuig presented, 

the relative diiEficulty of those concepts, the distribution of those concepts across the 

entire course and the validation of each of these new variables. 

Interaction!. There were interactions between the independent variables, 

iearning condition and lesson for the dependent variables QuestCompletel, 

QuestComplete2, and Time for lesson 9 in the instructional prompts condition. 

QuestComplete2 was numerïcally dependent on the outcomes for QuestCompetel, 

so the results indicated in Figure 12 are derivative and as such confirm rather than 

add to the interpretation of the outcomes. 

The inclusion of instructional prompting in Lesson 9 resulted in a greater 

number of questions completed successfdly on the first try which should and did 

result in less time required by the leamer to complete the lesson (Figure 13). 

As indicated in Table 25, Lesson 9 had the most number of screew and 

questions presented to the learner. By implication it was probably concept Bch. One 

could expect that leamer fatigue might be a factor in this instance, but the results 

suggest the opposite. Leamer performance did not suffer as the result of the length 

of the lesson or the number or type of question that the learner was required to 

answer. While the measurable surface differences between lessons 5,9 , 13 and 20 



are dear, the complexity of the interaction between the underlying structures of 

content and learner is still obscured in lesson 9 by undetermined factors. 

Other outcomes of interest. The help function keys that provided 

instruciional hints and the correct answer were not used by any of the participants 

in any of the conditions, including the participants who were videotaped. (The 

variables that recorded their use contained no data). Besides these two help 

fundion keys, eight other keys (Appendix K) on the keyboard had help functionality 

mapped to them. Unfortunately their use was not stored in a data variable by the 

program, so it was impossible to determine if the help features built into these keys 

were also neglected by the partiapants in the quantitative component of this study. 

When the four participants in the qualitative component of the study were 

questioned in regards to their nonuse of these keys they stated that the information 

provided (a) added little value to the leamhg experience, and @) the keyboard 

mapping 'of function to key' did not make "sense" in that the assignment of help 

feature to function key ( eg .  F8) seemed atbitrary. This made it difficult for the 

participants to remember which key performed which help function. In all the 

recorded sessions none of the these keys was ever used by the partiapants. 

Given these statements and the similarity in the data sets between these two 

groups, it is possible that the quantitative partiapants shared similar experiences. It 

is also possible that the quantitative participants, like the videotaped partiapants 

preferred to believe that more learning value was to be had from struggling through 

the problem solving process. An examination of the data sets from both groups 

showed that while the Autoanswer key was used (presenting an approximation of 

the correct answer) neither group used this feature with any degree of cowistency. 

Analysis of the data for the 'Autoanswer' variable did not resdt in any significant 

differences between treatments (Table 16). It is interesthg to note that the 

videotaped participants were interested in obtaining approximations to the correct 

answer on occasion, but not the correct answer itself (which was available to them 

though another function key) when attempting to answer questions. 



Inter~retation of the Oualitative Results 

The data examination and reduction process presented in the previous 

chapter simultaneously examined the instructional cÏr<rumçtances, learning 

practices, and the role of the leamer in various instructional contexts in order to 

learn more about the context, situation and practices of CALL. A multilayered 

mode1 of data reduction and extraction evolved from this process (Figure 18). 

AU of the partiapants desdbed the learning experience as being task 

oriented, objectivistic in nature, in that they brought a very definite set of personal 

leaming objectives to the learning experience and constnictivÏst in application. AL1 

of the participants developed similar and parallel learning and computer interaction 

strategies (Figure 18). This was an unexpected out corne. A strategy based on I N '  of 

one analytical techniques in conjunction with the adaptation of Neuman's (1991) 

mode1 of inquiry was employed. This study has shown that strategic problem 

solving and interactional attributes evolve in a similar manner with similar 

outcomes waer similar CALL circumstances across computer assisted language 

leamers. There were two consistent outcornes. The participants did not 'scan the 

text' for meaning, but developed a more involved strategy for deriving meaning 

from the text and providing input, and overlooked a l l  instructional aides (e-g. on 

line dictionary, on line help, instructional prompts). 

The deconstruction and reconstruction of content was the most prevalent 

learning strategy employed by a l l  of the participants. This may have been due in 

part to the nature of the content, but it was not the intent of the course instnictors. 

The course content was chosen and structmed so as to faditate 'scanning for 

meaningr and the on line help was induded to assist in this process. This strategy 

was not adopted by the participants. They evolved alternate strategies. 

The CALL program presented content and problems that in the words of the 

participants needed to be deconstructed, understood and reconstnicted for meaning 

in order to arrive at meanllig and correct answers. As discussed in the previous 

chapter the participants went to great lengths to arrive at the correct answer using 



their own deductive and reconstructive strategies even though the program 

provided corrective assistance. 

A lot of attention and effort was paid to the deconstruction and 

reconstruction of the information on the saeen, so much so that the screen design 

and prompting nuances appeared to have been lost in the process. This perception 

was c o n b e d  on numerous occasions by the researcher when participants were 

asked to describe other screen attributes and were unable to do so. When these 

attributes were pointed out the participants stated that the attributes did not assist 

them in deconstruchg or reconstnicting new knowledge from the information 

presented on the screen. This outcome is mVrored in the quantitative data. There 

were no significant Merences in treatments for the screen design conditions, nor 

instructional prompting conditions. 

The instructional task as articulated by the participants was that of translating 

the individual words, deconsfruct-ing them for rneaning and then reconstructing 

sentences from these words. The participants agreed that in this context this seemed 

an appropriate strategy for arriving at an answer. 

This narrow focus on solving each problem or concept as it was presented 

(multiple choice answer, single word and short phrase answer) appeared to detract 

from any other processes that would indicate that there was active conceptual 

linking between saeens on the part of the participants. This may have been due in 

part to the frequent repetition of key concepts between lessons, as well as the nature 

and stnicture of the problems presented across screens and lessons. The narrow 

focus on problem solving (answering questions presented corredly) may also have 

been an unconscious outcome based on the ability on the part of the learner to 

conveniently repeat lessons as many times as they desired. 

In the individual sessions the lesson as 'object' of the leaming experience 

gave way rather quickly to the screen as objed of the experience. Each screen was 

perceived to be disembodied from the whole (a separate chunk) and as a result there 

was a distinct la& of instructional and conceptual continuity and unity. Frequently 



the participants stated that they had seen the concept embodied in a problem being 

presented before, but were unable to r ecd  when and where. This may have due to 

the unfamiliar nature of the content, the stniduring and presentation of the 

material (though the outcornes from the deliberate screen design and instructional 

prompting conditions showed very little difference in performance across lesson 

performance variables). As a result there appeared to be a difficulty in the 

participants ability to generalize new leamings to other similar problems in the 

same lesson and across lessons. This was apparent in the partiapants diffidties in 

recallïrtg previously given examples and problems that addressed similar 

vocabulary andior grammatical content when prompted by the instructional 

prompts imbedded in the program or when asked by the researcher to do so. 

The strategies outLined under inter-participant themes in both learning and 

human computer interaction strategies in Figure 18 were techniques developed by 

the participants to assist in deriving meaning from individual screens. As indicated 

above the strategies appeared to have narrowed the focus of the leaming process on 

a very small unit, the screen, and did not appear to assist in building conceptual 

models across lessons. With the exception of 'feedback' strategies in Figure 18, the 

participants developed simplistic human computer interaction skategies when 

addressing interaction and instructional assistance difficdties. In designing lessons 

an attempt was made to promote conceptual linking and overcome a problem-based 

focus by segmenting the content into smaller learner controlled chunks and 

including instructional prompts. 

Large portions of text were 'chunked' into smailer conceptual pieces when 

lessons were redesigned. Each chunk appeared when requested, by pressing a key on 

the keyboard. The participant had control of the sequencing and speed of 

presentation of new material on each individual screen. 

A lot of Mal and error occursed as participants attempted to take meaning 

from the content and/or answer the questions presented. The content was difficult 

for the participants, but the nature of the feedback (h@dighting the correct portion 



of a response) encouraged risk taking through trial and error. Even though hints 

and the correct amwer were available partiapants persisted at arriving at the answer 

by deconstructhg and reconstructing sentence structure and vocabulary. As 

indicated above this may have contributed to a narrow instructional focus. To assist 

in conceptually separating the 'chunked' portions of text, providing for user 

feedback and to allow for a separation of instructional content fiom program 

navigation attributes a screen design mode1 was developed. For some of the 

partiapants, as indicated in Chapter ID, the chunk was the whole sa-een, for others, 

the chunk became very s m d  discrete units. 

Outcornes from the pilot study indicated that fundional areas (E3gure 20) 

should be established on the screen and that text chunks should consist of 

individual concepts or portions of concepts, so as to move the participant toward as 

specific task goal, allowing them to control the progress and focus on the language as 

needed. This design strategy appears to have lead to the following interaction 

strategy. 

Each portion of the screen was available separately. xew content was 

presented (and in some instances the content was further reduced into smaller 

chunks). At a request fmm the participant new content could be presented or input 

provided to answer a question. As each chunk was presented, it was read, translated 

and then a subsequent chunk was presented through a keyboard stroke by the 

participant. This methodology did not change to any great degree aaoss participants 

or lessons. 

Al1 of the chunks could have been placed on the screen by the partiapants by 

pressing the appropriate keyboard key rapidly in succession. In generd this was not 

a sbategy employed by the participants. Their strategy for revealing new 

information combined a controlled presentation of the content in conjunction with 

the deconstniction/reconstrziction methodology described above. This 

methodology £inally led to all of the content being presented on the screen in its 

entirety. Participants stated that they did not need to review the whole screen after 



it was complete because they had taken the time to deconstruct and reconstruct the 

individual parts and build a 'wholet progressively. This method runs entirely 

contradictory to the desired approach of the instructors. 

One participant did not have the content presented in discrete chunks, but 

rather as a block, filling the entire screen in each instance. This participant made a 

number of comments that suggested that smaller amounts of content presented 

would have made the learning easier. A review of their video showed that they 

spent a lot of time staring at the computer screen. When asked what they were 

doïng they said that they were breaking the content d o m  into s m d  pieces in their 

mind. 

Content chunking was met with favourable review by the participants and 

seemed to assist the them in focusing theV attention on concept acquisition over 

many lessons. Hannafin and Hooper (1989) have stated that effective saeen design 

should focus learner attention, promote deep processing of important information, 

aid organizing lesson content, allow learner conkol, and promote interaction 

between learner and lesson It was hrpothesized that the application of screen 

design princïples, uiduding the reduction of the total amount of content displayed 

on the screen, and instructional prompting would positively influence leamhg 

outcornes, and thiç wouid be reflected in both the qualitative and quantitative data. 

This was not the case. As stated above those participants who had instructional 

prompts embedded in their lessons stated that they interfered with their learning 

and the rest did not perceive differences in screen sbrucinring. If a discussion with 

respect to screen presentation had not been initiated then it would have been 

unlikely that the information in regard to text density, presentation, and chunking 

would have been discovered from the numeral data. 

There has been conflicting evidence regarding the efficacy of learner control 

over instruction (Plass, 1998). Benefits of leamer control have been primarily in the 

affective domain with students spending more time on task when given control 

over th& leaTning, the main advantage for the learner being that it generates 



interest, permits self-regulated study, promotes Ieaming through diçcovery 

(Higginçbotham-Wheat, 1988). The previouç discussion suggests that for CALL 

leamers thiç may be entirely true and the control of content presentation and pacirtg 

are important variables in lemming outcornes, while instructional aides as presented 

may not. 

Discussion and Conclusions 

CALL literature addresses issues of the computer as language teaching tool 

(Forrest, 1994; Garrett, 1991; Paramaskas, 1993), language learning theory (Doughty, 

1989;Jones, 1993; Young, 1993), research strategies (Bornas, 1993; Clark, 1989), and the 

role of the learner (Jarnieson & Chapelle, 1988; Naiman, 1993) from a theoretical 

perspective. CALL research has been limited and narrow in scope and has not 

addressed CALL interaction design and implementation, nor the manner in which 

investigations could be structured and executed. 

The purpose of this study was to explore under what conditions computer 

assisted second language learning was effective by placing the learner, the context, 

and the instructional activity at the center of the examination and analysis process. 

Data collection and evaluation induded (a) process-oriented observations of selected 

participants and @) lesson performance data from a larger group of participants so as 

to address questions relating to screen design, the learner and investigatory 

methodology. 

The methods of data gathering and analysis applied in tfüs study were based 

on the belief that learning situations constitute a combination of learning 

environments, the objectives and motivations brought to the learning experience, 

current knowledge, and previous learning experience. A richer understanding of 

the CALL experience was gained by exarnining the role of the learner and the 

instructional contexts. The challenges were many. 

1. Discovering and understanding the CALL experience, achieved in part 

through the pilot study and then by participating in an qualitative data 



collection process. 

2. Creating the instructional circumçtances, based on practical knowledge and 

theory that wodd allow for enhanced learning. 

3. Evolving a .  analytical process that made 'sense' out of the qualitative data, 

comparing the outcomes to those of the results obtained £mm the 

quantitative data and synthesizing a coherent outcomes. 

In the context of this study it was believed that enhanced 1e-g would be 

influenced by (a) creating effectively designed computer screens in order to 

maximize leamer computer interaction and insfructional control and @) the 

inclusion of instructional prompts. From studying this experience it was believed 

that a better understanding of effective design and ùistructional features would 

emerge. 

Hannafin and Phillips (1987) and Ross et al. (1994) found that time on task 

was reduced when screen design princïples were applied, especially when text was 

conceptually 'chunked' and controlled for text density. Chunking and text density 

was manipulated in this study, but this did not result in any significant Merence in 

the tirne to complete lessom, nor in overall lesson performance aaoss screen design 

conditions. In Ross et al. (1994) 221 participants were distributed across seven 

treatment conditions. In this study a small sample size influenced the outcomes. 

White the application of screen design prinuples and instructional prompts 

did not influence instructional outcomes, the experiential data demonstrated that 

very spedic interactional and instructional strategies were developed by leamers. 

1. Question and answering techniques were developed independently by 

leamers but they all did share similar problem solving strategies. 

2. Content was meticulously deconstructed reconstructed. 

3. On line help went largely unused, because it was perceived to be difficult to 

use. 

The attitudes of learners towards CALL and the use of computer technology 

in the learning process was perceived to be positive by the participants even though 



specific attributes did not differentiate themselves in the factorial analysis. The 

outcomes from the qualitative analysis demonstrated that each participant had very 

definite opinions about the experience and many of these were shared across 

participants. Attihidinal differences were reflected in the partitipant's motivation 

and desire to understand the manner in which the program was 'teadiing' them, so 

that they could develop leaniing strategies, which they perceived to be effective. In 

this instance the combinatorial application of methodologies complimented and 

reinforced each other. As a result a synthesis of the quantitative and qualitative 

methods did produce a richer understanding of the CALL experience. 

The contributing partiapants ail had rich linguistic backgrounds. German 

was the thVd language that they were all learning. As suggested above previous 

experience with leaming other languages as indicated by the number of languages 

the participants already spoke may be one of the athibutes that contribute to 

successfuI language learning experiences. 

The qualitative model of inquiry was based on Neuman (1991). Neuman 

argued that cornputer-assisted instructional experiences are individualistic, unique 

to each person and Qrcumstance, and as such have value in their own right- The 

outcomes frorn study differ from this perception. This study demonstrates that 

t h e  were a number of shared experiences and circumstances which could 

contribute to the development of a broader and more indusive model of inqujr 

relying both on behaviouristic and intuitive approaches. 

Pederson (1989) has criticized CALL methodology as being behaviouristic in 

nature. Doughty (1989) states that the application of the tedinology will only begin 

to be effective once it is no longer employed for novelty purposes. The issues which 

concem CALL researchers are s h e d  by a l l  software devdopers, so it would be 

appropriate to apply the model developed in this study (Figure 18) in other 

cornputer-assisted instructional settings. Comrnents made by the participants and 

data collected, clearly indicate that cornputers can be effective in helping students to 

l e m  another language though not in the ways that one would exped and even in 



the absence of effective instructional and screen design, teaching methodology and 

accepted language leamuig theory. It wodd appear that the attributes the leamers 

bring to the experience are just as important as the second language instructional 

theories (language Iearning vs language acquisition) applied in a CALL context. 

Palumbo and Bermudy (1994) have stated that a better understanding of 

second language learner attributes would aid in the implementation and adoption 

of the technology. Clarke (1988) has suggested leamer's age, aptitude, understanding 

of Ieaming processes, and motivation This study suggests that at least three of these 

attributes may be previous cornputer experience (Table 11, p 110), previous second 

language leaming experience (Table 10, p 110) and personal motivation (the course 

is continuous over subscribed). The application of previous language leaming 

experiences is reflected in a comment made by Participant 1, "The words are basically 

the same, like Polish, or in English, my second language". How a person learns a 

second language and with what assistance rnay be based more on previous 

experience, as Partiapant 2 stated "1 have used three dictionaries before when 

learning English." This participant was once again using three dictionaries 

(German). With the exception of one participant a l l  participants knew how to touch 

type. The participant who did not know how to touch type commented on many 

occasions that typing in the answers was a slow process. 

It is still not understood how languages are learned (Tompkùis & Hoskisson, 

1991; Young, 1993), but it is thought that strategies preferred by one learner will 

differ from another (Garhart & HaLulitfin, 1986; Weitzman & Miles, 1994). Given 

the sample size in this study it would be W c u l t  to generalize, but the data suggests 

that in a CALL context when the content and the method of delivery are clearly 

defined, learners may share more strategies in common might be than expected. 

Research has demonstrated that successful self-directed learners set select 

strategies for addressing learning tasks and monitor and evaluate their progress 

(Lieberan & Linn, 1991; Rohwer & Thomas, 1987). The participants in the 

qualitative component of this study did on a number of occasions indicate that they 



considered themeIves to be independent learners and therefore the independent 

delivery of the course (on a floppy disk outside of the dassroom setting) did appeal 

to them. The a d y s i s  of the qualitative data (Figure 18) did demonstrate that they 

created, monitored and evaluated their progress on a continuous basis, even in the 

absence of appropriate screen design and instructional prompting. 

Instructional prompting in various forms has been suggested to assist the 

learner in sustainïng motivation and in assessing and making changes in their 

leaming strategies (Bernard, 1990; Haynes, 1988; Matlin, 1989). In this study the 

introduction of uiçtnictional prompts did not influence lesson performance, and in 

some instances was referred to as a "hinderance" by the participants. It was possible 

the wordrng, context, and location of the prompts in this study were iU conceived, 

since research that would have guided their creation and application in a CALL 

context was not present in the literature. 

Finally Haag and Grabowski (1995), among others, have argued that one of 

the most important design attributes to consider is the degree to which the Iearner 

has control over the instructional process, though Jonassen (1988) has suggested that 

the availability of learner control does not always improve learner achievement. In 

this study the course was taught entirely from a fioppy disk. The location of the 

learning experience, the presentation of information on the screen, the p a h g  of 

that presentation, and the number of &es that information was revisited was 

completely under the control of the learner. A review of the 'work' files for 

participants in the quantitative component of the study showed that lessons were 

repeated at least twice in most instances (9 participants did most lessons twice, 17 

participants did many lessons three times, 24 participants did many lessons more 

than three times). Comments made by the participants in the qualitative 

component of the study show that one of the more important aspects of this course 

was the flexibility it allowed the leamer in choosing and managing the 

circumstances under which learning occurred. 

The limitations in the design of the study and in the analysis of the data were 



ameliorated by the fact that both quantitative and qualitative data was colIected. 

This added to the strength of the study. 

Limitations of the Studv 

The body of research addressing cornputer-assisted Ianguage learning research 

is still very narrow in scope and lacking in breadth. This exploratory study was 

limited by the la& of depth in the literatute. It was antiapated that out of a class of 

one hundred German 305 students at Ieast 80% would be willing to participate in a 

study that only required them to complete three sunreys and hand in their 

cornputer disks at the end of the semester. Only 51% of the possible partiapants 

were involved in this study; therefore sample size constrained the scope of the 

analyses possible and limits the generalizability of the analytical outcomes. This had 

a definite impact on the factor analysis. A sample size of at Ieast 100 may have 

resulted in very different factors emerging from the data. Acquuing such a sample 

size would have necessitated the collection of data over two years, since the course is 

only offered in the fall semester of each academic year or colleding data from one of 

the other three courses in other languages offered using the sarne fonn of 

instructional delivery. 

The variables that measured learner performance were supplied and 

coIlected by the program. Four of the variables did not prove to be very 

informative. These variables should be examùied for instructional relevancy, for 

while they recorded learner activities that were discrete and unambiguous and 

appeared to measure activities of instructional value, they may not have been 

appropriate given the Ïnstructional cïrcumstances and questions being explored. 

Glasz and Hopkins (1984, p. 42) caution that variables should be scrutinized with 

care in order to determine ... 
"...which measure is the most useful for the intended purposes should be the 
principle criterion. Relative preciçion should often be a secondary criterion. A 
lem precise estimate of a more meaningful parameter is preferred to a more 
precise estirnate of a less meaningful parameter." 



Software currently exists that could be configured to record all of the 

keyboard activity, providhg a much richer unbiased audit trail of leamer activity. 

(The data colleded by the program meet the needs of the program creator and not 

necessarily the needs of the leamer). Implementatim of such software would have 

allowed the researcher to imp1ement broader post hoc analysis strategies. 

Participants in the qualitative component of the study stated that they did not 

regularly consult the 'work' file to assess their performance since (a) the h e a r  

nature of the content did not make it diff idt  to be "aware" of their performance, 

and @) the only variables of value to them were the number of questions completed 

successfdly on the f i s t  and second trys. 

Given the underlyïng instructional design of the course and the content 

being presented there was leamùig disapline imposed on the participants by the 

structure of the program. The rigid structure of the program may have lead all of 

the participants along similar human computer interaction and content acquisition 

processes. Since there were no significant dif fer ences between treatment conditions 

and given that the qualitative participants stated that the treatments did not 

influence their Iearning strategies, it is possible that learning and interaction 

strategies took the path of least resistance. Monitoring of the participants cognitive 

activities and strategies may have resulted in less arnbiguous results. 

In order to address the biases inherent in using a participatory design in 

which the researcher was an active participant, where the data being collected was 

being displayed on a computer screen, where the researcher was interested in the 

nature of the interaction between the participant and the software and where the 

subjects' comfort level was expected to increase over time, it was decided that 

videotapêd data wodd be collected. 

The video data file was extensive (over 30 hours). The outcornes of the 

qualitative component of the study while being able to provide some preliminary 

explmations for the la& of significant differences between treatment conditions, 

still only results in a series of field studies that contain much information that in 



this instance appeared to result in many cornmon themes. Never the less each still 

retains the risk that the account provided was stmctured according to the 

researcher's own experïence and theoretical biases, even though the design of the 

data collection and analysis procedures had inherent iterative self correcthg 

mechanisms. Audit trails used in qualitative methodologies allow others to 

examine the processes of data collection and analysiç, and to evaluate the acmacy of 

the condusions. It would have been informative to have induded peer reviews 

and checks of the data collection and analysis processes. 

Recornmendations for Further Research 

This exploratory study focused on process-oriented observations of leamers 

engaged in CALL, and on the assessrnent of learning outcornes. This was based on 

the premise that a blended uiquiry methodology would prove to be practical and 

informative. It appears to have been very informative. If 'practical' is defined in 

termç of the amount of time required to colle& and analyze data then by this 

definition the study was not very practical. Collectively the qualitative component 

of thiç study required dedicatuig four months to data colledion and two years to data 

analysis in order that the condusions drawn in this and the previous chapter could 

be defended with confidence. If this model is to serve as a template for future 

research of this nature then the both the collection and analysis methodologies need 

to be refined so that (a) they are not as time consuming, and @) they have 

demonstrated vaüdity and reliability. This research is still required since the state of 

cornputer-assisted second Ianguage learning has not h g e d  appreciably in the last 

five years (Chapelle, 1998). 

Data with respect to the following variables would have added value to the 

analytical processes employed in this study, (a) number and type of screen (e-g. 

interrogative), @) measures of text density, (c) number and type of question 

presented on the screen (e-g. multiple choice, cloze), and (d) measures of concept 

density (number of concepts presented on a single screen). Controls for level 



language and concept difficulty would also have added to possible post hoc analyses. 

It was evident that neither screen design nor instructional prompting 

influenced learning outcornes. The structuring of the content, the sequencing of the 

learning objectives, and the manner in which instructional evaluation was 

implemented in the course was entirely conceived by the course author and did not 

follow accepted instructional design prinaples. Rather, the design was based on the 

instructional experience of the course author. A better test of the effects of screen 

design and instructional prompts could have been conducted if instructional design 

issues had been addressed first. CALLGEN should be restnictuied to take into 

consideration instnictional design principles and then further research should be 

conducted on the tool- 

Irrespective of the treatrnent condition andysis of the data suggested that all 

the participants employed a set common strategies that allowed them to learn from 

and interad with the CALL software so as to address question and answer issues, 

create patternhg and memory aides for rernembering and applying previously 

learned material, and overcoming the limitations of both the on line and hard copy 

enablers (eg .  dictionary) enabling them to be successful cornputer-assisted language 

leamers. Further research is required to confirm that previous language leaming 

experience, cornputer Iiteracy, and personal motivation are factors in a successfd 

CALL experience, as çuggested by this study. 

While this study adds to the body of knowledge, the introduction of 

affordable cornputer-based multimedia technology further complicates both the 

instructional and delivery milieux. The issues as artidated in the previous 

chapters are still the same. 

1. Relevant hypotheses in regard to second language learnuig are still 

unresolved, and as a result an accepted mode1 of teaching and practice çtill 

does not exist pics, 1997). 

2. Lessonware is still strudured so that the nature of leamer interaction is not 

structured for easy modification given the individual needs of the Iearner 



and the software that exists still does not allow for the negotiation of meaning 

(Chapelle, 1998). 

3. Designing for interactive instruction has been complicated by the 

introduction of new multimedia elements- 

4. Designing for interactive instruction and feedback has been complicated by 

the introduction of multimedia elements that provide lessonware creators 

with new opportunities for building new methods of error detection and 

response. Leamers no longer just have to attend and respond to text input. 

Input and response strategies can incorporate integrated multimedia 

elements such as text, visuals and audio. 

5. Given a l l  the possibilities there is st i l l  Iittle evidence to suggest what salient 

linguistic characteristics of the language being leamed are being attended to 

and under what circumstances (EIlis, 1994). Each of these only add to the 

complexities in design appropriate HCI-CALL tools. 

Whüe this instructional milieux offers opportunities for approximating the 

processes of natural laquage acquisition, it is s t i l l  only an adaptation, dependent on 

the sophistication of (a) the technology, @) the inSmciional design, (c) the 

underlying second language leaming model, and (d) the leamer. 

Irrespective of the instructional and delivery methodology fundamental 

research is still required. This study suggests that even in a more simplified text- 

based interactive format there are many aspects of the 1e-g experience that are 

not understood. The emergence of integrated computer-based multimedia 

technologies will further complicate our ability to discover the essential elements of 

design and delivery. 

Chun (1997) suggests that comprehending text when leaming a second 

language can be assisted by the judicious inclusion of multimedia components. Text 

represents information in symbolic structures of a language and is processed 

sequentially. Visuals present information in a complete visio-spatial structure 

instantaneously. Chun argues that this will enhance rather than inhibit the 



language learnbg process, given appropriate levels of interactivity. 

Designing for interactive functionality should be based on how the learner 

processes information and responds, not on how the computer does. 

Understanding how multi-modal information is processed when delivered fmm 

multimedia learning environments is not understood and preliminary research 

suggests there can be "cornpetitive effects of learning kom different sources, such as 

task interference ... the directing of attention ..." (Chun & Plass, 1997 p. 14). 

The Iearner should be at the center of the design process and the teduiology 

should be adapted to the needs of the leamer and the instructional circumçtances. 

This approach means that CALL human computer interaction design focuses on the 

Iearner, the content, and the learning activity. If the design does serve the need of 

the leamer, the content and the leamhg activity then rnaybe the technology is not 

ready to be adapted and another approach should be addressed. 

This research suggests that there may be a need to move from building 

instructional programs that incorporate 'principles of prediction', to developing 

programs that employ 'adaptive' prinaples- The 'Hint' component of German 305 

provides a good example of the application of prinaples of prediction The 'hintr 

tool allows the instructor to aeate a file that could include ail of the possible 

outcornes, up to a maximum of one hundred, for each question induded in each 

Iesson. When a response is provided the input is compared to a l I  of the 'possibles' 

in the list and the program highlights the portion of the response that is correct. 

Creaüng the 'possiblesr list is time consuming and depends on the experience of the 

instmctor. 

Programs that employ 'adaptive principles' would draw from an expert 

system, possibly one that has ail of the niles for the ianguage encoded. These 

programs would monitor learner use and would adapt responses to input and the 

manner in the responses are presented based on (a) the language's d e s ,  (b) learner 

activityr (c) a profüe the l e m r  supplies. 

These CALL prograrns wiU be created based on the experience of the 



inçtructor, rather than by deconstmcting a specific body of knowledge (e.g. the d e s  

of the langauge). Program responses will be based on the experience the program 

has had with the leamer, rather than on a preprogrammed set of possible outcornes. 

CALL will become a CO-dependent learning activity rather than an independent 

leaming experience (as it is structured in Gennan 305). The emergence of the world 

wide web and miversal access to it will further thiç CO-dependence. 

There are still many complex conceptual (e.g. mental rnaps, learner 

perceptions), surface (e.g. saeen design) and deep structures to be discovered, 

desaibed and modeled successfdly in the CALL research agenda. 

Finally, the individudistic nature of qualitative and quantitative research 

mitigate agauist any attempt to suggest at this stage a definitive integrated 

methodology for CALL research The methods employed within this study are in no 

way inclusive nor exhaustive, but represent an attempt to incorporate what is valid 

and informative from both. 
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Descri~tion of German 305 (Readin 

Course Overview 

German 305 was created by Drs. Bill Gaby and Esther Enns-Comouy to 

deIiver cornputer-assisted language learnhg enalely on the cornputer outside of the 

traditional lecture format. 

Course obiectives. German 305 (Reading German) is an elective introductory 

course offered at the University of Calgary to students in any faculty. The course 

consists of twenty cornputer-based lessons that teach students how to read and 

understand German The course was intended to teach students analytic strategies 

enabling them to decode and understand German documents. Students were noi 

required to speak German in thiç course. 

Student profile. Students in German 305 were university undergraduates 

generally enrolled in the fadties of engineeringr saence and general arts (W. Gilby, 

personal communication, February, 1991). 

urse materials. A course guide/workbook is provided with a flopp y disk, 

containing the course software. The guide lists a prinied copy of the readings 

presented in the software, four sample tests, a sample final exam and supplementary 

readings. Two German-English dictionaries were recommended. 

Evaluation. The program creates a file called 'work'. Each time a lesson is 

exited a new text line is added to that file. Date and unique lesson performance data 

is stored in each line of the file. The information inciicates the student's 

performance for that session as measured across nine performance variables (see 

Appendix B). 

Fifty percent of the course mark was based on four in-class written exams 

with the final examination making up the remaining fifty percent. The four in-dass 

exams were administered on four scheduled and separate occasions during the 

course of a semester. The final exam was scheduled for the end of term by the 

University registr ar . 



ourse content. The course introduces studenk to "themes and issues.. .in 

recent German professional publications for educated readers ... taken from 

newspapers, magazines and research joumals ... spanning the saences and the arts." 

(EnnsConnoUy, 1991, p. 2). 

Course structure. The course is divided into four units- 

Unit A (lessons 1 to 5) teaches the student to read German words that are 

very similar to their English counter parts. 

Unit B (lessons 6 to 9) teaches how to decode grammatical forms by 

leaming how to conjugate verbs and decode the inflectional forms 

of nouns and pronoms. 

Unit C (lessons 10 to 14) teaches how to pluralize noms, numeration and 

to distkiguish between verbs and adjectives. 

Unit D (lessons 15 to 20) teaches more advanced verb conjugation skills, 

and how to use 'voice' and 'mood'- 

Pedagpeical undeminnuig~, German 305 was designed to complement what 

the course instnictors believed to be the independent leaming styles and skills of a 

second or third year university student. Information is presented in a tutorid 

format. Information is presented and modeled through by presenting a number of 

examples. After rnodelling the learner is given the opportunity to pradice 

interactively by provided answers to multiple choice and short answer questions. 

According to Dr. Gilby, CO-author of the course and author of the course 

authoring tool, the typical University of Calgary student would be an undergraduate 

enroled in a saence program or engineering (W. Gilby, personal communication, 

February, 1991). According to Gilby these disciplines draw upon deductive a .  

inferential reasoning skills (required for cirawing conclusions) in problem solving 

(Garhart & Hamafinf 1986; Walker & Meyer, 1980). Dr. Gilby believed that these are 

necessaxy sküls and the design of German 305 takes advantage of these skills (W. 

Gilby, personal communicationf Febmary, 1991). 



Method of instnibion. The course existed on one single double dewiq 

floppy disk and was delivered and taught on the personal cornputer. The çtudents 

leamed independently at their own pace. The computer software was designed to 

check and indicate to the student orthographie and grammatical errors made in 

responding in a written manner to questions given by the tutorid. 

A computer lab consisting of 18 desktop networked cornputers waç provided 

on the dversity campus for language learning use. Students either used their 

individual floppy disks to complete the course or accessed the course independent of 

the floppy disk, on the university's mainframe. AU of the participants in the study 

ody used their floppy disks. 

Learning. stratepies. German 305 teaches 'analytic reading' defined in the 

course guide as being enabling strategies which allow the learner to "decode and 

understand German documents" (Enns-Comolly, 1991). 

Two learning strategies are identified in the course guide, (a) inspectional 

reading and @) reading for complete understanding. In the course guide 

'inspectional readuig' is described as being a method of 

1- Identifying the general nature and topic of the text. 

2. I d e n m g  and understanding key words and phrases. 

3. Fonnulating hypotheses about text meaning on the basis of key words and 

phrases. 

4. Formulating text 'x-rays' (X-rays are rough outlines of the message of a given 

text). 

'Inspectional reading' is described as being a method of 

1. Examining individual sentences within a block of sentences (typically a 

p=agraph)- 

2. Formdating sentence 'x-rays'. (A rough outline of the meaning of the 

sentence. ) 

3. Understanding the precise meaning of a whole sentence. 



4. Combining individual sentences to aeate the overall meaning of the block 

under investigation. 

Greater success can be achieved when the two methods outlined above 

complement the students existing knowledge of theix native language, dong with 

their general knowledge of their fields of study (E. Ennç-ComoUy, personal 

communication, June, 1992). The instructors made the assumption that a typicd 

post secondmy university student enroled in this course fits the profile: descrïbed 

above (W. Gilb y, personal communication, May, 1992). 

Histow of Gennan 305 

The design and instructional delivery of German 305 using the authoring tool 

CALLGJZN (cornputer-assisted language learning generator) was based on the 

practical teaching experiences of Drs. Bill Gilby and Esther Enns-ConnoUy, 

instructors at the University of Calgary. At the commencement of the study bath 

Gilby and Enns-Connolly had a five year history of creathg CALL lessonware for a 

number of language courses taught at the university. 

To gain a better understanding of the what motivated Gilby and EMS- 

Connolly to create and employ a language authoring tool and to contextualize the 

study, a series of interviews was conduded during the spring and summer sessions 

of 1992 to discover, (a) the history of second language instruction at the universiS., 

@) the views of Gilby and Enns-Co~oUy in regards to language instruction and 

laquage learning, as grounded in their individual teaching practices, (c) theV 

experience in CALL lessonware development, and (d) their experiences with 

students in using courseware that delivers content entirely outside of the traditional 

post-secondary dassroom experience. 



Svnthesis of the Interviews 

The foliowing is a summary of key pedagogical themes distilled from a l l  of 

the interviews conducted. 

Motivation. Dr. Gilby created CALLGEN in the late 1980s because he felt that 

the authoring programs available for cornputer-based language lessonware creation 

were difficult to use and did not meet the pedagogicd requirements of Ianguage 

instructors. 

Without any formal training in instructional design or any rdated computer 

application expertise, both Gfiby and Enns-Comofly began to create computer- 

assisted language lessons. Subsequent experiences and mecdotal student feedback 

suggested that their CALL lessons did require some redesigning and the application 

of ins~ct ional  design principles. Minor alterations were made, but no course one 

received an entire redesign. 

Both instructors believed that this form of instruction faalitated learning, 

although they were undear as to what instructional conditions and in particular 

what factors influenced Iearning outcomes. They suspected that a lot of the personal 

satisfaction that was expressed by students over the years was based on the 

independence of the learning experience, the learning strategies the student brought 

to the langauge learning task and the student's personal motivations for taking the 

course, since the course was an elective. 

History. German 305 was previously taught in a dassroom lecture setting. 

The course was intended to introduce and teach students Gerrnan gammar and 

vocabulary using curent literature. Students were not required to l e m  how to 

speak German. Gilby and EMS-ComoUy agreed that given the nature of the 

content it was very difficult to create and present lessons that actively engaged all of 

the students in the traditional classrmm lecture setting. In the years previous to 

computer delivery, enrollment in German 305 had been undergokg a steady 

decline. Since German 305 was moved into a computer delivered format it kas been 

conçistently over subscribed. One hundred students are allowed to enrol in the 



course each fall. 

Support For students taking the course instructional consultation is 

available by appointment from course ins&uctors. Four scheduled written 

examinations are given during the semester and the final is scheduled by the 

regiçtrarsf office. 

Access. The course was orïginally offered only on the universi~s mainframe 

system, but it could taken at any location on campus that gives students access to a 

DOSequipped 286 or better personal computer. Currently German 305 was 

packaged on one double density three and one half inch floppy diçk, to make it 

portable and convenient to use. 

Successes. Since its cornputer-based delivery, Gilb y and E ~ - C o ~ o ~ y  have 

obsemed that student achievement has consistently exceeded that of the lecture- 

based format. 

Six other languages are delivered in a CALL format, a l l  of which have been 

enthusiastically received by studentç. These courses have a high rate of student 

success (Le., ninety percent or better of the students receive a course grade of B+ or 

better). Gilby and Enw-Comolly attribute th& to, 

1. The independent nature of the lear-g experience; students taking these 

courses can complete the lessons at their own Pace and convenience. 

2. The pedagogical underpinnings of the courseware. 

3. The personal attitudes and motivation each student brings to the learning 

task. 

4. German 305 requires that the learner engage in deductive reasoning. 

Students enroled in the f a d t y  of engineering and saence tend to do better. 

Course desi- The CALL program is stmctured so that individual lessons 

can be completed in any order and as many times as a student desires. In the course 

new content is presented, examples are given, and practice is provided. Further 

practice exercises can be found in an accompanying workbook. 

Gilby and Enns-ComeUy admitted that independently delivered computer- 



assisted second language lessons are not easy to construct nor easy for prospective 

students to master given (a) the very dïf'ferent nature of the cornputer-based 

language learning experience, and @) the quanti9 of contentnt that must be mastered 

in a 12 week semester. Their experience has led them to condude that post- 

secondary students, 

(a) prefer to be introduced to a new language in an interactive compter-based 

format, 

(b) show a higher degree of motivation and dedication towards masterhg course 

content when it is delivered in a CALL format, 

(c) perceive personal motivation to be more important than effective 

instructional delivery, 

(d) exercise greater self-discipline in completïng course content when it is 

delivery via computer, 

(e) spend more time on task, repeating individual lessons with greater frequency 

when lessow are delivered via computer, and 

(f) are not intimidated by computer tedinology. 

During the course of these conversations both Gilby and Enns-Comelly expressed a 

desire to have their personal experiences validated through further researdi. 



Appendix B 

The CALLGEN AuthoPine Tool 

Des cri~tion 

The following is a s u m m q  of key instructional and authoring features of 

CALLGEN developed by Dr. Bill Gilby, Department of Germanie, Slavic and East 

Asian Studies, University of Calgary. CALLGEN was programrned in 'Cf a popular 

programming language. The tools that were aeated allow language inçtructors to 

build interactive language learning lessons and exercises without having any 

programming experience or having to do any programming. This authoring tool is 

designed to run on DOS-based cornputers. CALLGEN was used by Dr. Gilby and Dr. 

Esther E ~ ~ s < o M o ~ ~ Y  to aeate German 305. 

Lesson Features. Authors can create text-based grarnmar lessons that allow 

the student to respond to fill-inç (fül in the blank), transformations, miçsing word 

tex& jumbled sentences, missing endings, multiple choice and translation questions 

and exercises. 

Authoring features include the ab* to highlight text, provide context 

sensitive feedback, spell check, construct lesson branchingI and add iwfructional 

hints. Any one question can have up to 100 alternative answers or variations on an 

answer available to the student. Any one question can have up to five b i s  

asso~ated with it. 

The program has a record keeping facility that automatically keeps track of 

which lessons and questions have been completed by the student Each tune a 

lesson is attempted, a separate file is created in a file called 'work'. As the student 

progresses through a lesson, fIom saeen to screen answering questions, a record of 

their performance is colleded and saved. Each time a lesson is attempted a line is 

added to the 'work' fïle. A iypical lesson session in the work file would look like 

this, 

Smith Ex=2q=lSt l=IOt2=2t3 =2pg=1?=2h=3CT=14/15t=1026 



where the encoded elements have meanings as indicated in Table 26. 

Table 26 

Record of Sam~le Partiapa 
. - nt's Performance in Lesson 

Record File Data Collected Explmation 

Smith 
Ex=2 
q= 15 

t l  = 10 

t2 = 2 

t3=2 

p g = l  

? = 2  

strrdent's name 
lesson nurnber 
number of questions completed 
within the lesson 
number of questions completed 
correctly on the first try 
number of questions completed 
correctly on the second try 
number of questions completed 
correctly on the third try 
number of times the auto answer 
key was used 
number of tirnes the cornputer was 
asked to suggest an answer 

number of times the hint key was 
used 
number of questions correct in three 
tries or less out of total number 
completed 
time taken to complete the lesson 

Smith worked on this lesson 
Lesson Number 2 
Completed 15 questions this 
session 
10 questions completed 
successfdy on first attempt 
2 questions completed 
successfully on second attempt 
2 questions completed 
successfully on third attempt 
Answer to a question was asked 
for and gïven once. 
After the student attempts to 
answer a question at least once, 
the program can be asked to 
suggest an approximate answer. 
In this case it was asked for 
twice. 
On three separate occasions a 
hint was request 
Tl+T2+T3 = 14 
Tl+TZ+T3+pg=15 

Completed in 1023 sed17.6 min 

A typical work file would look like this. 

Smith Ex=8q=37tl=35t2=1t3=1pg=5?=0 h=OCT=37/37t=1973 

Smith E x = 9 q = 6 1  t l=38t2=10t3=7pg=19?=O h=OCT=55/65t=2995 

Smith Ex=10q=23tl=12t2=8t3=5pg=16?=Oh=OCT=25/29k1576 

Smith Ex=11q=23tl=14t2=4t3=1pg=O?=Oh=OCT=19/23t=817 



You had 29 out of 31 correct on the first &y. 
O second &y. 
1 third try. 

1 Total= 30 correct out of 31 in three tries or 1 

I Press any key to continue. I 

m e  19. Feedback screen indicating current performance in a lesson. 

During each lesson a student c m  exit to a screen that sumrnarizes up to the moment 

performance in an individual lesson. The screen is pictured in Figure 19. 

Error Analysis. The lesson author can create complete error analysis 

scenarios, instructional feedbadc and screen prompts. 

The program is designed to provide the correct answer after the student gives 

k e e  incorrect responses to a question. This feature CM not be modified. To 

proceed after having been given the correct answer the student must enter the 

answer correctly. 

The program allows the irtstnictor to create rernedial branches for each 

question which must be successfully completed before the program will continue to 

the next question. 

Each question can have up to 100 altemate m e r s .  This allows the lesson 

author to list ail the possible errors a student might make, match the student 

response to the error and provide exading feedback. When an answer is given the 

program compares the response to each altemate answer, letter for letter until a 



match is made. 

For cloze exercïses, and single word answers, error analysis consisis of 

indicating to the student which portion of an answer is correct, (or is in the correct 

syntactical order). The correct letters are repeated and the incorrect letters are 

indicated using a dash for each incorrect letter. Dashes are also used to indicate 

missing letters. In the following example one letter is incorrect, and two letters are 

missing. For example, 

Program prompt: Yom answer? 

Student response: metallese 

Program feedback me tau-s-e 

(Dashes indicate letters that need 

correction) 

Program response: Immer noch nicht richtig 

(Sm not correct) 

Responçe required: metatlische 

When students are asked for a response in the form of a phrase or sentence, 

the program will highlight the portion of the answer that is correct. For example, 

Program question: Translate 

Der zweite Teil 

Program prompt: Your answer? 

Student response: The second event 

Program response: Nicht richtig 

(Not correct) 

Program feedbadc These words, however, are correct. 

Before the student can proceed they either have tried three M e s  to give the correct 



answer or have provided the correct m e r .  In the example above the correct 

mwer would ber 'The second tier.' 

Feedbadc. Four possible alternative responses to correct and incorrect answers 

can be aeated. The correct responses are stored in a separate file on the floppy disk 

called 'rîght' and the incorrect responses are stored in another separate file cal l  

'wrong'. The program cycles through the four responses each tïme a correct or 

incorrect answer is given. Any four words, phrases or sentences c m  be used. 

Lesson performance data can be viewed at any time while a lesson is being 

attempted by pressing the F6 key on the cornputer keyboard. The program then 

displays a çcreen which presents lesson performance data as seen in Figure 7. 

au th or in^ samole. Lessons are created ushg a word processor. The 

authoring language consists of forty-three instructions which can be combined with 

the text-based instructional content, answers and feedback. The information is typed 

in a sequential and linear format as indicated in Table 27. 

Table 27 

A Sim~le Authorin- Exam~le 

Command Explanation 

:9 Indicates to the authorkg program that what is to follow 
is a question. 

Translate 'Wasserstoff This statement will appear on the screen as is. 

hydrogen 
Hydrogen 

Indicates what the user wiU type should be treated as user 
input and evaluated as a potential answer. Places a 
flashing cursor one line below the translate statement. 

List of possible answers. 

Tuns on the Autoanswer key, so that if the student 
presses the PgDn (page dom)  key the answer is given. 



Ba-ound to the Studv 

xted for this study focused on the learnùig processes and 

methods employed by university students enrolled in German 305, a language 

course delivered entirely on computer without any formal dassroom instruction. 

The authors interest in conduding this study and its focus and direction 

evolved kom (a) a series of extensive discussions held with Dr. B U  Gilby and Dr- 

Esther Enns-Comolly (language iwtructors at the University of Calgary) through 

the winter and spring of 1992, @) the authors knowledge of £ive languages, 

(c) experiences as a language arts teacher and (d) a review of the human computer 

interface issues @CI) and computer-assisted language leaming (CALL) literature. (A 

summary of these discussions can be found in Appendix A). During the 

interviewing process a journal of the discussions held with course instrudors was 

kept. The journal documented the authors impressions, perceptions and possible 

directions for research. The journal was considered to be a data source. 

An iterative review of the journal and a qualitative reduction of the data 

resulted in the emergence of a number of interrelated themes that seemed to merit 

futher investigation. A preluninary review of the CALL literature addressing the 

questions arising from themes found in the journal, coupled with the authors own 

lanpage leaming experiences and knowledge of human-computer interaction 

(HCI) only added to the authors belief that issues of HCI and the instructional design 

of language leaming Iessonware would prove to be a worthwhile exploration. To 

gain a better understanding of what was being taught and how, the author enroled 

in German 305 with Dr. Gilby as instnictor. A journal of this experience was kept 

and the record of the experience, dong with the authors own impressions and 

perceptions later served to frarne the research. 



An Emeriential Exdoration 

German 305 is presented in a text-only format on the computer screen, and 

teaches German sentence structure, vocabulary and grammar. The written content 

used in the course is derived from articles written in German and found in scientific 

and liberal art journals. The course is desaibed as a 'reading coursef. The course 

consists of 20 compter-based lessow. On-line help in the form an electronic 

d i c t i o q  is available. Progress within a lesson and success rate can be checked 

whüe the lesson is king completed. 

Having discussed at length the evolution of the authoring programf 

CALLGEN, German 305, and its theoretical underpinnings with Dr. Gilby, the 

author decided that e n r o h g  in the course would provide a unique opportunity to 

experience cornputer-assisted language learning in the roles of student, teacher, 

instructional designer and HCI specialist and there by gain unique insight into the 

leaming experience. During the spring of 1992 the author completed the course. 

A review of the application of qualitative rnethodologies in teadUng, 

research and computer applications suggested that researcher involvement is 

important to understanding the whole leaniing experience (ComeUy & Clandinin, 

1988; Guba, 1990; Lincoln & Guba, 1987; Neuman, 1991). Therefore a journal was 

kept of the German language leaming experience. Impressions, thoughtç and 

questions from each of the perspectives listed above were recorded. Reflections on 

the examination of the journal, as well as an on-going dialogue with Gilby and 

Ennç-Comolly resulted in the emergence of three themes that seemed to merit 

further examination. 

1. The role of instructional design in the presentation of German text-based 

information 

2. The role of screen design in facilitating the delivery and Iearning of German. 

3. The ease of use of the program, as a function of the design of the interaction 

between the user and the content as presented on the computer screen. 



GeneraI imoression... Journal notes suggested that Germa. 305 had a very 

unstructured feel for a number of reasons. 

1. Computer saeens were not designed according to accepted screen design 

prinaple S. 

2. Content seemed to be organized based on the manner in which print material 

is presented and tended to 'nui-on' screen after saeen, giving the impression 

of manipulating an 'electronic page tuner'. 

3. Screen consisied mostly of text with little 'white spacer. 

4. Opportunities for user interaction felt ad hoc. There appeared to be little 

thought give to consistently pacing the degree and leveIs of interactivity. 

5. Practice acüvities appeared to be randomly placed. 

6. Information display was not enhanced through the application of content 

'chunking'. 

7. Text size was uniform and there was no use of colour, even though the 

program was coded for colour display. 

ressions. The general impressions list guided the author 

thinking in areas that required doser examination Additional time was spent 

reflecting upon the experience and revisiting specific lessons and portions of 

lessons. This resulted in a List of problematic areas with possible suggestions on 

how to address them. 

The specifics of this endeavour are outlined in Tables 28,29, and 30. These 

tables were revisited as a mode1 for screen design was developed for the course 

given the limitations of the authoring language and the computer displays. The 

revised versions were coded by the author. 

Prototypes of the new design were placed in context. This was accomplished 

initially by creating a hard copy of a draft of the design, travelling to a partidarly 

complex concept king presented in one of the computer lessons 

1. overlaying the design on the computer screen, 

2. comparing what was there against the new design, and 



3. moving one saeen badc and one saeen forward so as to get (a) a sense of the 

usetulness of the design to meet the instructional needs in the context of the 

current concept, and @) some sense of the effort required to match the content 

to the design. 

The author conduded that many of the lessons would result in the addition 

of many new screens and that this would require the judicious use of the 

'chunking' principle in order not to lose the flow of the concepts being presented. 

This method was repeated until the design as presented in Figure 20 emerged and 

tested satisfactorily for most instructional instances. 

Content 

Questiodl nstruction 
- - -- 

Your answer? 

Learner Response 

d 

Program Feedback 

I Instructional Prompt 
I 1 

1 Navigation 1 

Fi-me 20. Sueen design with functional areas defined 



Table 28 

Instructional Design Issues 

Observations Recommendations 

Instnictions are not always dear. 

La& of consistency in the amount of 
material put on any individual screen. 

Some lessow are too long. 

Individual screens display too much 
informational text, with too many 
informational screens presented 
conçecutively. 

Too many questions asked in 
unbroken sequence. 

Awwer pattern is predictable, espeually 
with multiple choice questions. 

Too much practice is given when new 
concepts are inhoduced. 

Clarify instructions by indicating 
outcornes. 

Redesign screen - break screen into 
fundional areas. 

Review lesson content with couse 
instructor. 
Break content in to logicd ch&: 
information presentation, questioning, 
feedback. 

Break large chunks of text into smaller 
chunks. Give user control over 
amount of information that cm be 
displayed. 
Mùc content and practice more 
fiequently. 

Limit number of questions that 
sequenced. 

can be. 

h&rt examples or new information 
between sequences of questions. 
Mix instruction, presentation of new 
information and questioning. 

Vary response pattern, so that the sarne 
the letter or pattern of letters is not used 
in sequence. Randomize lettering of 
correct choices. 

Limit the number of practice questions 
that are sequentially presented. Introduce 
questions that address previous concepts. 
Add variety to the presentation of new 
information and questions. 



It is not always dear whether answer 
should be in English or German. 

More than one example on the screen 
one time. 

Examples of how to apply concepts are 
too long and cornplex. A screen fidl of 
is intimidating and some instances 
confusing. 

Long Wfitten responses required in 
some instances. 

No user prompts to promote thinking 
reflective thinking. 

Make instructions expliat regarding 
language of response. 

Place only one example on the screen at 
at a time. 
Give user control over presentation of 
examples. 

Use shorter examples. 
Limit examples to one pet screen. 
Give learner conbol over the 
presentation of the longer examples. 
'Chunk' the information, and allow the 
learner to display the chunks 
individually . 

Review the nature and purpose of the 
question. 
Rewrite the question. 
Present a series of questions requiring 
shorter responses that build on each 
O ther . 
Embed cognitive prompts. 



Table 29 

Screen Desim Issues 

Obsewations Recommendations 

Screens have new content, exampIes 
and questions a l I  displayed in one 
fr arne. 

Screen is not divided into functional 
areas. 

Screen orientation is from the upper 
hand corner to lower left hand corner. 

On some saeens content overlaps to 
subsequent screen. 

No consistent use of colour. 

Limited use of graphics capabilities. 

The most important information is 
not centered on the screen. 

Too much text on screen. 

User feedback is not placed in the 
same location on every screen. 
User input is not placed in the same 
every screen. 
User instructions inconsistently placed 
on screen. 

Separate content across frames and 
divide into logical instructional chunks. 
Separate new content, examples and 
practice into separate frames and/or 
design s<rreens to present thiç information 
in a logical and consistent manner 
applying the concept of hc t ional  areas. 

Divide screen into functional areas, new 
information, user input, user feedback, 
user instructions. 

Structwe the screen so that the content is 
consistently placed in the centre. 

'Chunk textf. When chunks overlap 
between screens provide for continuity. 
Give user control over the amount of 
content that c m  be displayed. 

Apply colour cuing scheme. 

Use capability to organize screen into 
functional areas. 

Centre key 'chunks' of instructional 
information on the screen. 

Keep screen 50% ernpty. 

Create functional screen areas so new 
information, user input and user 
feedback appear in the same location on 
location on the screen 



Table 30 

User Interahon Issues 

Observations Recommendations 

User does not have control over the Separate content aaoss frames, when 
amount of information displayed. screen appears to be too crowded. 

Screew display new information, Divide screen into functional areas, new 
question or example, and user input, information, user input, user feedback, 
al1 at once. user instructions. 

User feedbadc is not placed in the same Place user input and feedbadc in the 
location on frame to hame. sarne screen location for every screen. 

It is difficult to determine the location Indude page numbers on each frame. 
of any one frame in a lesson. 

Some lessons are too long when Shorten lessons and 'chunk' 
compared to the average time information into logical instructional 
taken to complete a lesson. chunks . 

Create new lessons. 

Resutts 
The recornmendatiow outlined in the previous tables, influenced the 

redesigning of the human cornputer interface for German 305. The new saeen 

design is shown Figure 20. This was the used for 'Deliberaie Screen Design' 

treatment condition in this study. 

In Figure 20 the screen has been separated into six distinct functional areas; 

content, question/instruction, learner response, program feedback, instructional 

response, navigation. The functional areas do not overlap, creating six different 

conceptual areas. In each area the leamer expects that information specific to the 

conceptual or functional context will be presented. 

An attempt was made in previous iterations of the design to place the most 

important information, the ins.tructional content, at the center of the screen, as 



suggested by good screen design practices, and then organize the remaining areas 

around the content area. This was not possible given the limitations of the 

a u t h o ~ g  language. The design was a compromise. 

Content was fitted into the available screen space in an  adhoc manner by Dr. 

GiIby. The content was not organized into conceptual, procedural, or instructional 

'chunks'. In the redesign of the screen considerable time was spent organizing the 

content into learnable ch-. 

Design occurred from the top of the screen down. The rnost important 

information occupied the top third to one half of the screen (depending on the 

amount of instructional information). The area of user/program interaction was 

placed from the center to the bottorn third of the saeen. The 'instructional mest 

were placed in the bottom third of the screen above the navigational instructions. 

Addressing the issues presented in the previous tables in a CALL context 

resulted in a number of outcomes. 

1. The complete redesign of German 305. 

2. A review of the role of instructional cuing in the design of instructional 

software. 

3. A review of the literature addressing the role of content diunking, schema, 

and information processing theories. 

4. A desire to discover if learning outcomes might be affected by instructional 

cuing, content chunking, screen design, the application of second laquage 

leamhg theory, classroom independent computer assisted leaming and 

alternate methods of data collection. 

These issues and questions fonned the basis of the conceptual hrarnework for this 

research- 



Appendix D 

Partici~ant Profile 

Project ID. 

Please circle. Male 

1 am taking this number of half courses 1 

this year. 7 

1 am t a h g  this nurnber of full courses 1 

this year. 

What faculty are you in? 

Number of years of university. 

Female 

2 3 4 5 6 

8 More 

2 3 4 5 More 

1 2 3 4 5 More 

1 2 3 4 5 More Number of languages 1 am familiar 

with. 

Number of languages 1 c m  speak fluently. 1 2 3 4 5 More 

Number of languages 1 can write fluently. 1 2 3 4 5 More 

Number of languages I would like to 1 2 3 4 5 More 

speak. 

I leamed a second language at 

1 have used computers before. 

1 have used computers at work. 

1 have used computers as of my 

University course work. 

1 have used computers to learn a 

second language. 

Not applicable 
Home 
Primary school (Grades K - 6) 
Junior High School (Grade 7 - 9) 
Secondary SchooI (High school) 
College SAIT CEGEP 
University 
At Work 

Yes No 

Yes No 

Yes 

Yes 



Attitudes Towards Computers September '92 Project ID 

Cirde one number for each statement. 

Strongly Disagree Undecided Agree Strmgly 
Disagree AP 

1. Knowing how to use cornputers is a worthwhile 
and necessary skill. 

2.1 like using computers. 
3.1 feel confident with my ability to learn about 

computers. 
4. Working with a cornputer would make me 

very nemous. 
5.1 will use my knowledge of computers in many 

ways. 
6. 1 like using cornputers in my university work- 
7.1 wish I could use computers more frequently. 
8.1 get a sinking feeling when 1 think of trying to 

use a computer. 
9. Once 1 start to work with the computer, 1 wodd 

find it hard to stop. 
10. Computers make me feel stupid. 
11. If a problem is left wolved in a computer class, 

I would continue to think about it afterwards. 
12. More men than women have the ability to 

become computer saentists. 
13. A job using computers would be very interesting. 
14.1 don't exped to use computers when 1 get out of 

school. 
15.1 look forward to using the computers at the 

University. 1 2 3 4 
16. I'm not the type to do well with computers. 1 2 3 4 
17. I feel cornfortable using computers. 1 2 3 4 
18. Working with cornputers is boring. 1 2 3 4 
19. Using computers is more enjoyable for males 

than females. 1 2 3 4 
20. When there is a problem with a program 

1 can't immediatdy solve, 1 wodd stick with it 
und 1 have the answer. 1 2 3 4 5 

MORE ON NEXT PAGE 



21. Leamhg about computers is worthwhile 
and necessq subject. 1 

22. Cornputers make me fed uncomfortable. 1 
23. It is important to know how to use computers 

in order to get a job. 1 
24.1 know that if 1 work hard to leam about computers 

1 c m  do well. 1 
25. Females c m  do just as well as males 

in leamhg about cornputers. 1 
26. Computers make me feel uneasy and confuçed. 1 
27.1 think working with computers would be both 

enjoyable and samulating. 1 
28.1 thuùc uçing a computer would be difficult for me. 1 
29. Working with computers is more for males than 

fernales. 1 
30.1 am able to do as well working with cornputers 

as most of my fellow students. 1 
31.1 wil! probably need to know how to use a 

cornputer when I leave school. 1 

Thank you, Bohdan 

Note. This instrument was modified hom one described in Violato, Marini and Hunter 
(1989). One statement that referred to using cornputer expertise in a teaching setting was 
removed. 



-- 

Instructional Strategies Instructional Prompting 

Organizationd H o w  many concepts are presented? 

What is the key concept? 

What kinds of questions do you think wül be 

asked? 

Monitoring 

Describe the concepts presented? 

What is important here? 

Name the key concepts. 

Are the concepts being appfied 

Name the key words to remember? 

How do they appear to be used? 

How is the concept being applied? 

Which rule do I use? 

Do 1 understand this? 

Are there key concepts to remember? 

Are there key words to remember? 

In what ways are they being applied? 

How well am 1 doing at solving this? 

Is this similar to there concepts? 

Is this similar to other methods? 



May 14,1998 

Appendix G 

Consent For Research Participation 
Study of Gennan 305 

1 consent to participate as a subject in the research project at 
the University of Calgary entitled "Human-Cornputer Interaction in Second 
Language Leaniûig" conducted by Bohdan J. Bilan (a doctoral student) under the 
supervision of Dr. WiUiam Hunter and Dr. Walter Zwirner of the Department of 
Teacher Training and Supervision and Department of Educational Psychology 
respectively, at the University of Calgary- 

I understand that this study is expected to identify the manner in which 
second language learners use cornputer based Iessons assist in their language 
learning. 

1 understand that my partiapation is completely voluntary, and that refusa1 
to consent d l  not result in any penahy. 

1 understand that 1 can withdraw from the study at any tirne, without penalty. 

The general plan of this study has been outlined to me, induding possible 
h o w n  risks. 1 understand that this study is not expected to involve risks any greater 
than those ordinarily found in daily life and that all possible safeguards have been 
taken to rninimize risks. 

1 understand that the results of this study will be coded in such a way so as to 
shield my identity. The data to be collected will be only accessible to the researcher 
and his supervisor and wül be kept in a secure place, and then destroyed at the end 
of this research project. 

1 understand that the results of this research may be published to government 
agenaes, funding agencies, or saentific groups but my name wül not be associated 
in any way with any published results. 

1 understand that if at any t h e  1 have questions, 1 can contact the study 
supervisors indicated above. 

Date Participant's Signature 



Thematic Codes for Videotape and Audiotape Analysis 

Inslructiond Code Evidence of use Sample Responses 
Strategies 

Translation T 

X-raying X 

Guessing G 

Vocabulary V 

Dictionary Db 
@ook) 
Dictionary Do 
(software) 

Previous PE 
leaming 

Memory M 

States answer, acknowledges 
comprehension. 
Use of the dictionary 
Acknowledges that they 
might comprehend. 

Acknowledges that they do not 
know the answer. 
Typing only a portion of the 
answer and a s , h g  the program 
to evaluate the response. 
Questions meaning of word or 
instructions 
Adcnowledges comprehension. 

Ahwledges  the use of a 
grammatical rule. 

Adcnowledges the use of 
the verb-noun pattern 

Acknowledges need of 
dictionary . 
Acknowledges need of 
dictionary. 

Acknowledges using 
knowledge or experience 

Acknowledges memory use. 

"1 am translating the words." 

"1 am scanning the words." 

"1 am X-raying the words." 
"1 am gueçsing ..." 

"1 remember that word-.." or "... 
word is ..." 
"German nouns are always 
capitalized." 
''1 am applying the d e  learned 
in the last lesson" 
"1 am using the rule shown in 
the last example." 
''1 am looking for noun or verb 
and using the verb-noun 
pattern." 
Looks word up in the 
dictionary . 
Does a search of the vocabulary 
List provided by the software 
program. 
'1 learned this in the last 
lesson." 

"1 remember how to spell it." 
"1 remember the de." 



HU Code Evidence of use Sample Responses 
Strategies 

Toudung T Touches the screen. 

Pointing P Point to the screen. 

Questioning Q Acknowledges Questions what is occurrïng 

misunders tanding on screen. 

Mental MM Describes whatshouldbe "1 think it should look Use 

Model occurring or what çhould be this." 

appearing on the screen. "I would put the instmctiow on 

every page." 

"There is two much written on 

the screen." 

'Where is the dictionary?" 

"I dont know how to get back to 

the last page which had the 

example." 

Sustained examination of 

information the screen. 

"1 dont understand why it did 

that." 

Navigation N Misunderstands 

what to do next- 

Feedback F Silence or acknowledges 

that they are studying 

what has been given to 

them on presented on 

the screen. 



Saeen with Instructional Prompt 

In lesson 4, we conjugated the verb "sein". 

ich bin wir sind 
du bist ihr seid 

er/sie/es ist sie sind 
sie sind 

Content 

Look at the conjugation carefully and be prepared to 
answer some questons. Instructions 

(What is important here? What should 1 remember?) 
Instructional 
prompt 

Press any key to continue- Naviaation 

In this example the screen is divided into four functional areas, as indicated by the 
text in bold face. 



Pearson Product-moment Correlation Coefficients Matrix 

Variable LIKVl WKV2 LIKV3 LIKV4 LIKV5 LIKV6 
N a m e  



Variable 
Narne 



Variable LIKV13 ~ ~ 1 4  LIKVl5 LIKV16 LIKV17 LlKVl8 
Narne 



Variable m l 9  W 2 0  LIKV21 LIKV22 LlKV23 LKV24 
Name 



Variable LlKV25 W 2 6  CIKV27 W 2 8  L m 2 9  L m 3 0  
Name 



Variable LIKV31 

Note. Data from 'Attitudes Towards Computers' instrument (Appendix E). 
'Variable Name' corresponds to numbered statements in 'Attitudes Towards 
Computers' instrument (Appendix E). * Indicates significance at 0.05. Indicates 
significance at 0.01 



Appendix K 

Descri~aion of the Heb Function Kevs 

Keyboaxd Key Function 

Home 

Help available menu 

Displays a record of lessons completed 

Lesson progress record is displayed 

Hint key provides up to five hlnts for each question 

English-German dictionary 

German-English dictionary 

After trying an answer once, wiU provide correct 

w w e r  

Context sensitive help linked to the lesson being 

completed 




