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Abstract 

Ramsden (1992) suggests that excellence in teaching requires constant attention to how a 

subject is being understood by students and the ability to use the assessment to change in-

struction so that it more accurately addresses student's errors and misconceptions. This paper 

is therefore premised on the need to more accurately understand what students know about a 

subject (prior knowledge), to enrich their prior knowledge and to use this understanding to 

inform teaching. Based on an extensive literature review, an iterative learning model is intro-

duced which incorporates this process of enrichment, evaluation and activation of prior knowl-

edge on a particular subject or learning unit. The paper also reports on the adoption of the 

model in a first year introductory IS course and concludes with teacher reflections on the use 

of the model and suggestions for further work. 
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1.  INTRODUCTION 

Learning is an outcome of student activities 

which depends on two categories of interde-

pendent factors: the teaching context and 

student specific factors. While effective 

teaching facilitates student learning, desired 

outcomes cannot be achieved without stu-

dent motivation and participation. 

One of the key student factors influencing 

learning outcomes is the relevant knowledge 

that a student has about a particular subject 

or topic prior to a learning event (Ausubel 

1968; Biggs 2003; Dochy & Alexander 

1995). An assessment of prior knowledge 

can therefore provide valuable information 

to determine the appropriate guidance 

needed by learners. Hence for teaching to be 

effective, teachers need to be able to deter-

mine the learner's level of relevant knowl-

edge including their correct knowledge and 

misconceptions, and adjust their teaching 

accordingly. 

This paper therefore examines current un-

derstanding of prior knowledge and its role 

in student performance and learning. Based 

on an analysis of the literature, the paper 

presents an iterative learning model for as-

sessment, development and management of 

prior knowledge which was then applied in a 

first-year IS course. The application of the 

model is then examined using teacher reflec-

tion. The paper concludes with recommenda-

tions future research. 

2.  PRIOR KNOWLEDGE 

Prior knowledge may be defined as the 

knowledge, skills, or ability that a learner 

brings to the learning encounter. This in-

cludes actual knowledge that is available 

before the learning event, is declarative or 
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procedural, partly explicit and partly tacit, 

dynamic in nature, and stored in the knowl-

edge base (Dochy and Alexander 1995). 

Prior knowledge may also include correct 

understandings and incorrect understandings 

(or misconceptions). 

Research suggests that the variance in stu-

dents' prior knowledge is one of the strong-

est factors influencing educational achieve-

ment, understanding of lecture material and 

the potential for meaningful learning (e.g. 

Ausubel, 1968; Beckwith, 1991; Hadwin et 

al, 1999; Yates & Chandler, 1991).  For ex-

ample, O'Donnell and Dansereau (2000) 

found in the context of cooperative learning 

that high prior knowledge learners outper-

formed low prior knowledge learners. Hmelo 

et al. (2000) in a study of 4th year medical 

students designing a clinical trial, also found 

qualitative differences between high and low 

prior knowledge groups of learners. The au-

thors concluded that situating learning in 

authentic activity was especially important 

for low prior knowledge students.  Ausubel 

(1968) also suggests that meaningful learn-

ing is more likely to take place if the learn-

ing task can be related to what the learner 

already knows; conversely, rote learning is 

more likely if the learner lacks the relevant 

prior knowledge needed to make the learn-

ing task meaningful. 

Laurillard (1993) also argues that “it is im-

possible for teaching to succeed if it does not 

address the current forms of student under-

standing of a subject". However, it is impor-

tant to note that prior knowledge can have 

positive and/or negative effects on learning. 

Existing knowledge can have a cumulative 

impact on individual development thereby 

accelerating the learning process. However, 

existing knowledge can inhibit learning if it 

contains misconceptions (i.e. faulty beliefs 

or knowledge based on misinformation). In 

recognition of this twofold impact of prior 

knowledge, the learning process should be 

directed so that it 1) builds on positive and 

consistent prior knowledge and 2) eliminates 

or reduces the impact of misconceptions. 

Ausubel (1968) therefore emphasises the 

importance of checking on the prior knowl-

edge – what students bring into a course – 

and using this to inform teaching. 

Where the lecturer is unable to accurately 

ascertain the level of prior knowledge rele-

vant to course content, it becomes difficult 

for students to successfully participate in 

exercises that require the application of prior 

knowledge. Furthermore, since lecturers will 

often address groups with different levels of 

prior knowledge this can cause problems in 

determining the level at which teaching 

should be targeted (Entwistle, 1998).  In an 

effort to ensure that students have a com-

mon understanding of concepts, the lecturer 

may find him/herself having to spend valu-

able lecture time conveying large amounts of 

information, rather than focusing on higher 

level goals of analysis and synthesis (Jen-

kins, 1994).  It is therefore important to not 

only determine existing knowledge but to 

also ensure that there is an existing level of 

shared awareness of required concepts. 

One of the key difficulties in applying a 

learning strategy targeted at the level of a 

students' prior knowledge is the lack of in-

formation regarding these levels. The as-

sessment of prior knowledge is generally a 

difficult task, and any assessment under-

taken is likely to provide only a snapshot or 

a portion of prior knowledge at a particular 

point in time (Glaser, 1976). Attempts to 

investigate prior knowledge include the use 

of assessment types such as multi-choice 

(MC) questioning, open/closed tests, recog-

nition tests, and free recall (Dochy and Alex-

ander 1995). Novak et al. (1999) also de-

scribes how pre-class "warm-up exercises" 

consisting of short essay and multi-choice 

questions are used in physics teaching to 

help create, elicit, assess and activate rele-

vant prior knowledge.  These warm-up exer-

cises aim to encourage students to prepare 

regularly for classes and help teachers iden-

tify student difficulties and misconceptions in 

time to adjust their teaching accordingly. 

Like Ausubel (1968), Novak et al (1999) also 

conclude that acquiring information about 

the student's levels of understanding before 

a class allows faculty to reflect and prepare 

the lesson appropriately. For such exercises 

to be effective, it is evident from the litera-

ture that elicitation of prior knowledge needs 

to be carried out on a regular basis (Novak, 

Patterson et al. 1999; Marrs, Blake et al. 
2003) 

Finally, Yates and Chandler (1991) argue 

that possessing knowledge is not equivalent 

to using this knowledge for achieving cogni-

tive, learning or mnemonic goals. As knowl-

edge is inert, failure to activate prior knowl-

edge in a problem solving environment ob-
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structs the learning process. Novak et al. 

(1999) describe how interactive lecture ses-

sions are built around student responses to 

pre-class "warm-up" exercises can be used 

to engage students in a feedback loop as a 

part of classroom discussion.  Willoughby et 

al. (1993) employ an interrogation technique 

to activate existing prior knowledge and 

boost learning. Christen and Murphy (1991) 

argue that challenging the students to call 

on their prior knowledge transcends the 

learning process from memorisation to 

meaningful learning. 

3.  THE ITERATIVE LEARNING MODEL 

The preceding discussion of the literature on 

learning and prior knowledge demonstrates 

that in order to leverage students’ prior 

knowledge educators need to: 

1) build on positive and consistent prior 

knowledge and 

2) eliminate or reduce the impact of miscon-

ceptions and 3) assess the level of knowl-

edge to allow staff to reflect and prepare 

their delivery accordingly. The review of the 

literature also demonstrates that the devel-

opment, assessment and activation of prior 

knowledge needs to be a continuous proc-

ess. 

In line with the above objectives to improve 

the effectiveness of the teaching process, a 

four stage evolutionary model of learning is 

proposed that builds on and utilises stu-

dents' prior knowledge of relevant material 

(Figure 1). The model supports the concepts 

of determination and activation of prior 

knowledge. In the first two stages of the 

model, prior knowledge is built and as-

sessed. The third and fourth stages demon-

strate how teaching can be adjusted to lev-

erage and activate prior knowledge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the first stage (Enrich), students are pro-

vided with recommended readings for the 

forthcoming lecture. This encourages stu-

dents to develop a common knowledge base 

prior to the learning event. This will ensure a 

minimum level of prior knowledge for all 

students. 

The second stage (Evaluate) assesses stu-

dents’ understanding of the provided mate-

rial to determine their prior knowledge be-

fore the learning events. If students are 

given credit for this assessment, this stage 

also provides an incentive to prepare the 

lecture material. 

Fig 1. Iterative learning model 

Stage 1: provide to students 
recommended readings in 
advance to enrich and ensure 
shared prior knowledge 

Stage 2: Assess the 
level of prior knowl-
edge for individual 
students 

Stage 3: The lecturer learns from the 
aggregate knowledge level and the 
individual misconceptions to plan next 
lecture 

Stage 4: Challenge 
students to apply 
prior knowledge in 
context Reflect 

Activate Evaluate 

Enrich 

Prior to lecture During the lecture 
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In the third stage (Reflect), the lecturer's 

understanding of students' prior knowledge 

is used to inform teaching practice in the 

lecture sessions (Ausubel, 1968). While as-

sessment often provides feedback to stu-

dents on how they should learn (or have 

failed to learn), this form of assessment is 

designed to provide feedback to teachers 

prior to the lecture session on how to teach. 

The lecturer is able to tailor the session to 

appropriately balance content delivery, clari-

fication of misconceptions, and analysis and 

application of concepts. 

The final stage (Activate) of the Iterative 

Learning Model involves the activation of 

prior knowledge. During the lecture, stu-

dents are challenged to recall prior knowl-

edge as they apply it to contextual questions 

(e.g. problem-solving scenarios) and link 

new concepts to pre-existing ones. Activa-

tion of knowledge allows the students to ap-

preciate "how and when existing mental 

elements can bear upon new demands" 

(Yates and Chandler, 1991). The declarative 

knowledge accumulated through prior read-

ing is transformed into procedural knowl-

edge that is bound by context (e.g. through 

case-based scenarios). This further enriches 

student knowledge in the subject area and 

creates a progressive accumulation of 

knowledge. Hence, learning becomes an it-

erative process. 

The model presented in this section was ap-

plied to a first year introductory university 

course in Information Systems. The follow-

ing section reports on the methods and tools 

of adoption. 

4.  THE CASE STUDY 

Introduction to Information Systems and 

Technology (IntroIST) is a semester-length 

undergraduate first-year course. The course 

is supported by a prescribed textbook and 

required readings. 

The course has an enrolment of approxi-

mately 480 students, with approximately 

300 students enrolling in the first semester, 

and the remainder in the second semester. 

There are no pre-requisites for entry into 

this course which means that there is no 

expectation of any prior knowledge in the 

area. Although most of the students have 

used computers and applications such as 

MS-Word and MS-Excel, most do not have a 

significant knowledge of IST principles and 

concepts. 

80% of the students taking IntroIST are 

business majors (e.g. Accounting, Manage-

ment, Economics).  At least 50% of the stu-

dent population intend to major in account-

ing. The student population therefore con-

sists of primarily of non-IS majors with 

fewer than 20% intending to major or minor 

in Information Systems (IS) or Computer 

Science. IntroIST (or an equivalent substi-

tute) is a required course for all IS-majors, 

IS-minors, and Accounting-majors only; 

however Accounting-majors are not required 

to take any other IS-subject. This shows 

that there is a significant variation in student 

motivation and their preconceptions of the 

importance and difficulty of the subject area. 

Approximately 60% of the students taking 

IntroIST will also have taken or be concur-

rently enrolled in higher-level courses, with 

5% being concurrently enrolled in higher-

level IS or CS courses. This demonstrates a 

variance in students’ experience of learning 

activities and techniques. These characteris-

tics therefore lead to significant differences 

in the prior knowledge of the student popu-

lation. 

The following discusses, in the context of the 

above case description, the adoption of the 

four-stage iterative learning model intro-

duced in this paper. 

Stage 1: Enrich 

Every week students are given the specific 

parts of the textbook they need to read and 

the topics of greater importance for the fol-

lowing week. This offers some guidance to 

students on how to organize their study 

prior to the lecture. 

The readings normally consist of both theo-

retical definitions and facts (declarative 

knowledge) and short cases (contextual 

knowledge). 

Stage 2: Evaluate 

In this stage students are required to take a 

weekly on-line (WebCT-based) assessment 

based on the provided material for the fol-

lowing week. While the technique of on-line 

testing is not new, these tests focus not on 

an assessment of students' understanding of 

taught material, but on determining the stu-
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dents' prior understanding of forthcoming 

material and using this to inform teaching. 

The assessments are normally available for 

one week prior to the target teaching week. 

Students are given 10 minutes in which to 

complete five (5) multi-choice questions 

randomly selected from a pool of questions.  

To encourage students to do the assign-

ments, they are given credit using the best 

10 of their submitted assessments. As a re-

sult students are encouraged to participate 

without fear of failure. 75% of the students 

on average complete each on-line assign-

ment and 83% of the students completing at 

least 10 of the assessments over the length 

of the course. Submissions are normally due 

24-hours before the lecture. All submissions 

are marked on-line and graded on the basis 

of correctness; however the results and de-

tailed feedback are not released until the 

assessment period has expired. 

Stage 3: Reflect 

In this stage the lecturer is provided with 

feedback on students’ understanding of the 

provided material. Prior to the lecture ses-

sion, the summarised assessment results are 

reviewed by the lecturer to distinguish those 

topics on which students have performed 

well or poorly. The distribution of incorrect 

responses for each question is also re-

viewed. An analysis of the responses con-

tributes to a better understanding of stu-

dents' prior knowledge, and their errors and 

misconceptions. The lecturer is then able to 

place additional emphasis on the material 

that students did not grasp as well as correct 

misconceptions in prior knowledge. 

Stage 4: Activate 

The final stage (Activate) of the Iterative 

Learning Model involves the activation of 

prior knowledge. As students possess a 

shared base of declarative knowledge, less 

time is allocated to coverage of facts and 

definitions and more time is allowed for ap-

plication and discussion. Thus the focus of 

lecture is shifted from lower-level learning 

activities to activities which encourage 

higher level of learning outcomes such as 

concept and use as defined by the IS 2002 

Curriculum and Guidelines for undergraduate 

students (Gorgone et al 2003). Students are 

required to apply their prior knowledge to 

short scenarios or problem-solving exer-

cises. Where the topic allows the same sce-

nario will be used in different weeks by 

changing the discussion questions and prob-

lem solving exercises to correspond to the 

new topic. This shared context provides con-

tinuity and better demonstrates the relation-

ships between topics. 

5.  REFLECTIONS ON PRACTICE 

This section reports on our experiences in 

applying the iterative learning model to 

teaching in this course. 

Stage 1: Enrich 

The main purpose of this stage is to build a 

knowledge base shared by all the students. 

Since the majority of the students submit 

each assessment, we have some evidence 

that the students prepare the recommended 

material prior to the lectures. In addition, 

some lecture sessions use opening questions 

that evaluate prior knowledge and in our 

experience, a majority of the students are 

able to respond correctly. However, feed-

back from students raises a number of con-

cerns regarding this stage. Since the as-

sessments are not invigilated, students can 

refer to their textbook while answering the 

questions. Most of the multi-choice ques-

tions used for the assessments are based on 

definitions of concepts. Therefore, a superfi-

cial scan of the chapter prior to the assess-

ment will allow the student to note the main 

definitions without understanding or long 

term recall. If the new knowledge that the 

question was trying to create and elicit is 

consequently lost (or the student reverts to 

an inadequate prior knowledge base or mis-

conceptions), then the purpose of this stage 

was not achieved. This failing of the use of 

the model can be minimized by changing the 

nature of the questions to encourage deeper 

approaches to learning. 

Stage 2: Evaluate 

The objective of this stage is to gain feed-

back on the level of prior knowledge and to 

encourage students to prepare the material. 

The method of assessment of prior knowl-

edge promotes the students’ approach to 

preparing the material. Our experience con-

firms findings in the literature that multi-

choice (MC) questions promote surface ap-

proaches to learning (Scouller, 1998). This 

was not a concern when the model was im-

plemented using MC questions as literature 

suggests that even lower level knowledge 

can be activated during the learning event to 
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transform the declarative knowledge into 

procedural knowledge (Yates & Chandler, 

1991). However, as discussed above, this 

approach does not ensure even memoriza-

tion without understanding. 

The second objective of this stage is to en-

able teachers to assess student levels of 

prior knowledge. Since the majority of stu-

dents submit the assessments this allows 

the teachers to gain feedback on student 

knowledge as a whole. Again, it is a limita-

tion of this assessment method, that it does 

not ensure that the feedback is a true repre-

sentation of student prior knowledge. 

Stage 3: Reflect 

The main objective of this stage is to inter-

pret the feedback on assessment and use 

this to prepare the lecture material. Since 

the assessment is quantitative, it is difficult 

to interpret the results to identify miscon-

ceptions. Unless the majority of students 

choose incorrect answers, it is hard to de-

termine by using MC questions where mis-

conceptions may lie. Even if students have 

consistently selected the same incorrect an-

swer, it is not always possible to interpret 

the reasons behind the mistakes. Further-

more, if the students have entered the cor-

rect answer by looking it up and have not 

learnt the concept, the teacher is likely to 

incorrectly determine that students have 

understood that concept. Consequently, the 

topic may not receive the attention required. 

Stage 4: Activate 

The purpose of this stage is to activate the 

prior knowledge by setting contextual exer-

cises. In our experience we are able to 

spend less time during lectures covering fac-

tual material and definitions. This allows us 

to allocate more time to case based activi-

ties and problem-solving exercises. How-

ever, the lecture provides limited opportu-

nity for knowledge activation due to time 

constraints and class size. 

Finally, it is important to note the additional 

resources required to support the implemen-

tation of this learning model. A substantive 

investment of time and effort is required to 

prepare the questions, administer the tests, 

respond to related student queries, analyse 

the responses, and amend the lectures 

within a very limited timeframe. 

6.  CONCLUSIONS 

The knowledge that students bring to the 

lecture is one of the most important factors 

influencing their learning. Since effective 

teaching is that which makes learning possi-

ble it is of great importance that lecturers 

understand the level of the students' prior 

knowledge and target their teaching accord-

ingly. This paper has proposed an iterative 

learning model that aims to improve teach-

ing effectiveness by building and leveraging 

the prior knowledge of the learner. The 

model has been adopted in the context of 

teaching and learning in IS education.  

Based on the iterative learning model, this 

paper describes a technique (through on-line 

testing) that can help determine and lever-

age the prior knowledge of students, for in-

forming teaching. Future research could un-

dertake an analysis of the impact of this ap-

proach on teaching effectiveness as meas-

ured by student understanding, motivation 

and performance. 
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