
??? A general theoretical framework for individualizedinstruction* M. J. G. NUY Katholiek Pedagogisch Centrum,'' s-Hertogenbosch Introduction In several countries several patterns of adaptingInstruction to individual differences have beendesigned and applied to real school situations. Examples are the Individualized PrescribedInstruction Program of the Leaming Researchand Development Center at the University ofPittsburgh, the I.M.U.-project in the Swedishcomprehensive school, setting in the U.S.A. andseveral Western European countries, the Scha-gen-project and the Roncalli-system in the^etherlands, and so on. The different patterns of individualized in-struction are developed from different points of^iew. However, some general theoretical frame-work is necessary in which these different pointsof view and the resulting different models of in-dividualized instruction can be placed and fromWhich other possible models can be derived.It is the purpose of this paper to develop such ageneral theoretical framework. In dealing with the problem of developing ageneral theoretical framework for

individualizedInstruction, first of all it is necessary to analyzeSchool learning and to determine the factors in-volved in it.This is a subject of part I.On the basis of this analysis and the resultingl^odel for school learning, in part 2 a general"coretical framework has been developed from^hich can be derived the different possible pat- ^^aper, prepared during the International Seminarr advanced training in Curriculum DevelopmentInnovation, Gr?¤nna, Sweden 5th July - 14th'^??gust, 1971. pedagogische studi??n 1972 (49) 167-180 tems or models of individualized instruction. Part 3 deals with these different patterns ofindividualized instruction. 1. Individualized instruction and a model of schoollearning 1.1. Definition and aspects of school learning School learning can be defined as placing thelearner in an intentionally created learning Situ-ation (the instructional Situation) to bring aboutsome intermediate behavior in the learner bywhich some specific aspect of the learner's entrybehavior is being changed into some desiredterminal behavior. School learning can be considered in relationto an entire course, but also to a

much smallerunit, the so called learning unit or learning task'. According to the definition above school learn-ing refers to five major aspects: 1. the entry behavior of the learner 2. the behavior-to-be-learned 3. the instructional Situation 4. the learner's intermediate behavior or way oflearning a task as the result of the permanentinteraction between learner's entry behavior,instructional Situation and behavior-to-be-learned 5. the outcomes of pupil's intermediate behavioror the learner's achievement. The entry behavior (the behavior with which astudent enters a particular instructional Situation)is the complex behavioral pattem which is theresult of the long-term and short-term history of 167



??? M. J. G. Nuy the learner. It consists of: 1. cognitive entry behavior (this is what Glaser(1967) means by the term entering or entrybehavior), including: - the extent to which the student has alreadyacquired what is to be learned. - the extent to which he has the prerequisitesfor learning the behavior-to-be-acquired, in-cluding specific prerequisites, for exampleknowing how to add before learning to mul-tiply, and more general prerequisites, that is tosay the developmental stage or age of thelearner (Havighurst 1952, Bloom 1964). - the learning characteristics of the pupil,reflecting his general and specific abilities andpreviously acquired learning skills. 2. psycho-motoric entry behavior. 3. affective entry behavior. The affective behavior can be divided into(Bloom, 1971): - the learner's interest for the subject to whichbelongs the behavior-to-be-acquired, or hisattitude to school and school learning in gener-al. - the academie self-concept of the learner,meaning the learner's notions about his com-petence with the subject (specific class oflearning tasks) or school learning in general. - other deeply

seated personality characteristicsrelevant for the concerning learning process.For example the learner's ability to overcomedifficulties in learning, nature and frequency ofreinforcement he needs, the learner's sensitivityfor sources of extrinsic motivation (expecta-tions of the parents or the teacher, stressedcompetition and so on) etc. The behavior-to-be-learned (or the objectives oflearning) forms (or ought to form) the content ofInstruction. Some evaluation speciah'sts (a.o.Bloom, Hastings and Madaus 1971) think ituseful to define the behavior-to-be-learned inrelation to subject matter or content, meaning theway of acting, thinking or feeling about thesuly'ect matter. However, often the subject matter is only a means to bring about some desired behavior inthe student and consequently behavior-to-be-learned cannot be related to some specific subjectmatter. This seems to be the case in modernforeign language education by so called directmethods. This seems also to be the case withprograms, which are arranged to bring aboutsome general skills such as learning skills, orsome general

attitudes, for example positiveattitude to learning or some positive self-concept. Some major aspects of the instructional Situationare: 1. the personality of the teacher and the way heis handling the group learning Situation. 2. the way in which the teacher introduc?Šs thetask foregoing the proper learning of the task. 3. the starting point of Instruction, that is tosay the level of prerequisites for learning thebehavior-to-be-learned and level of behaviorto be learned on which instruction is starting.For example, does teaching start entirely atthe beginning or at some later stage of thebehavior-to-be-learned? 4. time allowed for learning the behavior-to-be-acquired. 5. method of instruction, including materials,used in teaching the task. The learner^s intermediate behavior or way oflearning a specific task includes all the activitesthe student is performing to enable him to reachmastery of the desired terminal behavior. In school learning the learner's entry behavior,the behavior-to-be-acquired and the instruction-al Situation interact in a way to make the devel-oping of student's intermediate behavioralpattern

a very complicated process. In the remainder of our discussion schoollearning refers to the learning of a learning task. One way of describing the very complicatedprocess involved in learning a task is to go outfrom the final product of pupil's intermediatebehavior, namely his degree of learning, and todefine the factors involved in producing a specificdegree of learning. This for example is the ap-proach of Caroll (1963). 168



??? A general theoretical framework for individualized Instruction In his model of (cognitive) school learning Caroll takes the factors, involved in producing a specific degree of learning, as time variables, and then states the following relationship: , . â€ž /time actually spent\ degree of learnmg f |-^-r-;-I time needed J that is to say degree of learning is a function of the ratio of the time actually spent in learning to the time needed. In these time variables you can put all the variables, concerned in producing individual differences in degree of learning. For our purpose, we shall try to describe the school learning process by analyzing the factors determining the learner's way of learning a specific task. The learner's achievement. We have to take inmind that the degree of learning is measured bysome test or other measurement instrument, andit is the testscore which informs us about thedegree of learning. So the learner's achievementdepends on his degree of learning and the me-thods and Instruments used in measuring thisdegree of learning. 1-2. Some basic conditions for learning to takeplace in the school

Whether the degree of learning-indicated-by-some-testscore will be satisfactory depends onsome basic conditions of the school learningSituation (see figure 1). The behavior-to-be-acquired has to fit intothe learner's entry behavior. For example theobjectives should be reconciliable with thelearner's developmental stage (Havighurst1952). When it does net, learning of the desired behavior will be insuffici??nt or nihil.In this case the objectives should be rede-fined. 2. The instructional Situation should be ar-ranged in such a way, that the behavioractually taught is the same as the desiredbehavior (when we teach knowledge of facts,while the desired behavior is comprehension,behavior actually taught does not correspondto the desired behavior). When this is not thecase, the instructional Situation should bechanged, or if this is not possible, the objec-tives should be redefined. 3. The instructional Situation ought to be inagree with the entry behavior of the learner.The less this is the case the less learning of thebehavior-to-be-acquired will take place. 4. The measured behavior should be the sameas the

behavior-to-be-acquired, that is to saythat the measurements used ought to havevalidity in respect to behavior-to-be-acquired.In fact, norm-referenced measurement doesnot have validity in respect to behavior-to-be-acquired. 1.3. Developing a model of school learning What factors determine pupiVs way of learning a specific task? 1. One of these factors are the specific charac-teristics of the task to learn, including abilitiesinvolved, learning skills involved, level of pre-requisites and level of behavior-to-be-learnedfrom which the task starts. 2. Another factor is pupil's level of the abilitiesinvolved in learning the task. When for exam-ple the task places maximum demand on 169



??? M. J. G. Nuy spatial abilities, for successful leaming thepupil should score high on a spatial abilitytest. 3. A third factor is student's acquired level onthe behavior-to-be-learned and on the pre-requisites for learning the behavior-to-be-learned. 4. A fourth factor is student's acquired level onlearning skills involved in learning the task. 5. A fifth factor is pupil's perception of and sub-jective feelings towards the task (difEcult,attractive, useful, a challenge?). 6. A sixth factor is the arrangement of the in-structional Situation (instnictional methodand so on). The factors mentioned above are in no wayisolated factors, but are closely related. For some factors this relationship may be clear.For example, pupil's perception of the taskdepends partly on the characteristics of the task,and partly on hls affective entry behavior.Another example: the arrangement of the in-stnictional Situation interacts with pupil's per-ception of the task. When for example the teacherintroduc?Šs the task with sentences as 'I give youenough time to finish this task' or: 'Let us seewhich pupils perform best on the task' (sostressing

competition), pupil's perception of theconceming task may be influenced. Reversed, theteacher may change the instnictional methodwhen the pupil verbally expresses his perceptionof task-difiiculty. And so on. Some recentdiscussions refer to relations which untilrecently have not been dealt with. We shallconsider these discussions in the followingparagraph. Differential aptitudes and successful learning indifferent subjects. For a long time it has been the general opinionthat tasks of a special class (subject) require afixed set of aptitudes to be learned successfully.Differential aptitude test batteries have beenused as to predict differential success in differentschoolprograms and different subjects. However,differential prediction of outcomes in variouseducational programs by differential aptitudebatteries has hardly been successful (Glaser1970). Outcomes of recent factorial studies of thechanging composition of involved abilities overthe course of learning a subject (a.o. Fleishmann1965, McKenna 1968, Carver and Du Bois 1967)suggest that the aptitudes required for success inlearning varies as

one gets farther into particularsubject matter. However, this Variation is not alltoo big: the abilities involved in the first taskof a sequence of learning tasks continue to makeUp about 80% of the abilities involved in thesucceeding tasks and the new abilities involvedin every task makes up only about 5% of thetotal set of abilities involved. Besides the outcomes of the studies of Fleish-mann a.o., outcomes of studies dealing withcorrelations between different abilities and dif-ferent ways of learning (a.o. Gagn?Š 1967)suggest, that different instnictional proceduresrequire dififerent sets of abilities. So the abilitiesrequired may be very specific for a specific tasklearned under a specific instructional procedure. A model of school learning The model outlined here (see figure 2) is basedon the following relationships: 1. the specific characteristics of the task aredetermined by: the objectives of learning and the instructional Situation (starting point of Instruction and method of Instruction) 2. pupil's set of entry behaviors involved inleaming the specific task depends on the taskcharacteristics. 3. pupil's

perception of the task is determinedby his affective entry behavior, the specificcharacteristics of the task, and the in-structional Situation (personality of the teach-er, his way of introducing the task and methodof Instruction). For example, when in the past the learnerhas had difficulties in mastering the specialclass of tasks to which the conceming taskbelongs, he may meet the task with little 170



??? A general theoretical framework for individualized Instruction confidence and perhaps negative feelings. 4. The more instable aspects of pupil's affectiveentry behavior (as the results of the short-term history of the learner) may be influencedby the instructional Situation which the pupilenters (personality of the teacher, the way inwhich the teacher introduc?Šs the task and themethod of instruction). For example, a pupil'snegative feelings towards geography maychange when another teacher with anotherpersonality teaches the task. 5. Level of pupil's cognitive entry behaviorsinvolved in the specific task under consider-ation (level of abilities involved, acquiredlevel of the prerequisites, acquired level of thebehavior-to-be-learned, level of learning skillsinvolved) and his perception of and subjectivefeelings towards the task determine the wayin which the pupil is learning the task. The way of learning determines pupil'sachievement. The degree in which the behavior taught in-cludes learning of better ways of dealing withthe special class of tasks, to which the task be-longs, influences relevant cognitive

entrybehavior at the following learning task.Achievement (successful or not successful)influences affective entry behavior at thefollowing learning task, and in the case ofWghly sequential learning tasks, also therelevant cognitive entry behavior. The model outlined here (see figure 2)shows the factors determining the way inwhich the pupil is learning the task. Whenthis way of learning is not a very successfulone, those factors can be easily isolated whichcan be manipulated to improve pupil's wayof learning. f ^ general theoretical framework for adapting 'Instruction to individual differences in entry be â€?lor ^ehav, School learning variables which can ,'^^nipulated to affect pupil's way of learning'Pacific task. Considering the model of school learning out-lined in part 1 we can easily detect the majorvariables which can be manipulated as toimprove pupil's way of learning a specific task.One possibility is to change the learner's entrybehavior by compensatory education. There isevidence (Bloom 1964, Hunt 1961) that aptitudesmay be modified by offering the child specificlearning experiences, likely most

markedlyduring the infant and early elementary schoolperiod. In later school years probably only thatcognitive entry behavior can be affected marked-ly, which is the result of the short-term learninghistory of the pupil (learning skills and specificprerequisites for learning a special class of tasks orsubject). The other possibility is to adapt instruction toindividual differences in entry behavior as tomaximize on the aspects of pupils entry behaviorwhich are most highly developed. These two possibilities are not necessarilyseparated. For example, by adapting the in-structional Situation to the individual char-acteristics of pupil's cognitive entry behavior asto enable the pupil to learn more successfidly,pupil's affective entry behavior will be positivelyinfluenced (Bloom 1971). Besides, in fact we have two tasks: capitalizingon the existing pattern of entry behavior andmodifying this pattern (Cronbach 1967). This means that, when we adapt instructionto individual differences, we also have to buildinto the schoolprogram some devices for im-proving basic learning skills and the prerequisitesfor learning a specific

subject. What possibilities do we have for adapting in-struction to individual differences in entrybehavior? Let us have a look at figure 2. First of all we can vary the objectives (thecontent of instruction) in terms of subjectmatter and behavioral level related to this subjectmatter as to adapt them to the cognitive entrybehavior (aptitudes and so on) and affectiveentry behavior (interests) of the individual pupil. However, manipulating this variable, we mustrealize ourselves that there is something as a 171



??? Fig. 2 A model of school leaming. LEARNING TASK 1 TASK 2 S 0 1 star-tingpointof In-struc-tion way of intro- ducing the task methodof In-struc-tion Perso-nalityof theteacher timeal- lowed characteristicsof the task level of cog- nitive entry behavior in- volved 1 pupil's perception of the task affectiveentrybehaviorinvolved pupil's wayof learningthe specifictask leamer'sac?ˆievement entrybehavior



??? A general theoretical framework for individualized Instruction basic schoolprogram, which every pupil shouldmaster. Once mastered this basic school pro-gram, the objectives should be flexible. Secondly, we can vary parts of the instructionalSituation. These manipulatable factors of theinstructional Situation are: - place in the sequence of learning experiencesleading to some specified instructional outcomes,from which instruction is starting ('placementdecision' to make on the basis of achievementInformation about every pupil) (Glaser 1971). By varying this factor we can adapt to theextent to which the individual pupil possessesthe prerequisites for learning the behavior-to-be-learned, and the extent to which he hasalready learned the behavior-to-be-learned. - rnethod of instruction ('diagnostic decision' tomake for every pupil) (Glaser 1971). By varying this factor we can adapt to pupil'sacquired level of learning skills, to his level ofgeneral ability to learn (Glaser 1970) andperhaps to his differential aptitude pattem(Cronbach, 1967).~ time allowed. 2-2. The current Situation in school learning The

current Situation is characterized by what wecan call selective instruction. Here objectives andlearning Situation are relatively fixed and in-flexible. Individual differences are taken intoaccount chiefly by dropping along the way thosestudents, for whom the type of instruction is"lost unfavourable in respect to their pattern ofentry behavior, and who so are not enabled tomaster the behavior-to-be-learned. Besides, this absolute selection in terms ofmastery and nonmastery is accompanied by aProcess of relative selection: by means of norm-referenced measurement of learner's achieve-"lents the learners are distributed in a normal fashion. In practice it is by means of the resultingrelative measurement score, that the learner'sachievement is expressed: those who are aboveaverage have been successful, those who arebelow average have been unsuccessful. This normal distribution of learning achieve-ments does not necessarily reflect the distributionof learning achievements in terms of mastery andnonmastery. Depending on the degree of dlf-ficulty of the learning task for a specific groupof papils, a

specific level of mastery will beclassified as successful or not-successful. To a selection during the learning process isoften added some selection preceding the con-cerning instructional learning process. The teststhen used are specially constructed to predict thelong term product of a learner, placed in theunfavourable Situation of selective school learn-ing (Glaser 1970). 2.3. A theoretical framework, from which can bederived the possible patterns or models of adaptinginstruction to individual differences in entrybehavior. Infigure 3 we have outlined the different instruc-tional variables which can be manipulated to meetindividual differences in different aspects of entrybehavior. The different resulting adaptations are by nomeans exclusive, they can combine in variousways. Before we are able to outline different patternsof individualized instruction on the basis of thesedistincted types of adaptation, two other variableshave to be considered, dealing with the Organiza-tion of individualized instruction within a course. By dealing with these two variables, we have torealize that group learning is the general

case forschool learning. By group learning we mean aschool learning environment in which one teacheris working with a group of pupils on at leastpartly common objectives. Because the termgroup learning does not at all refer to onecommon instructional procedure, perhaps class-room learning is a better term. In the Situation of classroom learning, indivi-dualized instruction, meaning instruction adaptedto the entry behavior characteristics of theindividual pupil, can be organized in different 173



??? M. J. G. Nuy Fig. 3 Type of entry behavior, to which instruction is adapted, and instructional variables used in adaptinginstruction. Variables manipulated in adapting Instructions toindividual differences in entry behavior Aspects of entry behavior of the pupilMODEL A. Adaptation by matching goals to the individual. cogni-tive objec-tives affec-tive MODEL B. Adaptation by locating in different places in the sequence of leaming experiences leading to somespecified instructional outcomes. acquired level of prerequisitesand acquired level of behaviorto be learned 5 placement decision MODEL C. Adaptation by altering instructional method. cogni-tive affect-tive 174



??? A general theoretical framework for individualized Instruction Model D. Adaptation by flexib??ization of time allowed. Explamtion to figure 3 1 = curriculum differentiation according to differ- ences in general and specific ability and pre-requisite achievement level. This type of adap-tation is best known in the form of schooltypedifferentiation. 2 == differentiation-in-depth ('niveau-dilferentiatie') which means different degrees of penetration ofa certain subject area or topic according todifferences in general and specific ability andprerequisite achievement level.To this type of differentiation belongs the basic-additional level-model ('basisstof-verrijkingsstof-model') as used in the Instruction of mathemt-ics in the so-called I.M.U.-project in Swedenand the so-called Schagen-project in the Neth-erlands. 3 = differentiation-in-breadth according to differ- ences in interests. To this type of differentiation belong the basic-optioml subjectmatter-model ('basisstof-keuze-stof-model') and the track-differentiation ('vak-kendifferentiatie').= curriculum differentiation with special programsfor the slow leamer, as for example

Fenton'shistory courses for the slow and fast leamer(E. Fenton 1970).^ differentiation in initial level of the content ofInstruction according to differences in acquiredlevel of prerequisites andbehavior-to-be-leamed^ reflected in differences in achievement testscores. An exemple of this type of differentiation is theg so-called setting,j '^'dactical-methodical-differentiation. differentiation-in-rate ('tempo-differentiatie'),which implies that pupils study the subjectmatter at different speeds according to ability.An example of this type of differentiation is theso-called Roncalli-system in the Netherlands. ways in respect to two variables: One variable is the way of grouping the pupils,homogeneously or heterogeneously in respect tosome criterium. When as homogeneously as possible groupsare formed, to which group Instruction can beadapted as well as possible, we can speak ofinter-differentiation. In the case of heterogenious groups, Instructionhas to be adapted to individual differenceswithin the class group. In this case we can speak ofintra-differentiation. The other variable is the part of total classroomtime, which

is devoted to individualized in-struction. In this respect there are different possibilities. 1. group instruction is used over the wholeclassroom time. In the case of heterogeneousclass groups, adapting instruction then is onlypossible by selecting that instructional pro-cedure, which fits all students in the sense,that they all are enabled to master the taskto learn. One could be inclined to think, that such aninstructional procedure will be always one,which is constructed for the average or per-haps the slowest learner, and may be dull andtoo simple for the bright students. Cronbach(1967) however, on the basis of some empiricalevidence (Osler Studies 1961) remarks, that itwill not always be the instructional procedureusing complex stimuli, at which brighterchildren are learning best. 2. instruction of a learning unit is started withgroup instruction and then succeeded by 175



??? M. J. G. Nuy individualized instruction. The group instruc-tion can serve different purposes: - by way of group instruction the learningtask is introduced in order to put it into ageneral context, or to excite the commoninterest of the class group. - the learning task is instructed by means of acommon instructional procedure. In this case,after some time this group instruction isfollowed by formative evaluation. On thebasis of the feedback, obtained by thisformative evaluation, the succeeding in-dividualized instruction is organized. For part of the pupils, who already havemastered the behavior-to-be-learned, addition-al objectives are set up. For other leamers,who have not mastered the behavior-to-be-learned, remedial teaching is set up. This way of using classroom time isillustrated by figure 4. In this case we have thus one main trackfrom which students are branched ol?? andafter some time put back into it. One exampleof this organizational pattern offers Bloom'sstrategy of mastery learning (1968).Remedial teaching may be arranged only tosolve the difficulties the individual leamer hasin

mastering the specific task under con-sideration. But another possibility is thatremedial teaching also includes teaching ofbetter ways of dealing with the special classof tasks to which the task belongs, or school-tasks in general, in order to decrease the extra Fig. 4 Learning Task 1 time and help individual pupils need. In thiscase the classroom time, devoted to individu-alized instruction, will be continuously de-creasing, and perhaps will reach zero for allpupils. Of course both ways can be combined.3. individualized instruction is used over thewhole classroom time. On the basis of detaileddiagnosis of the initial state of a learner,entering a particular instructional Situation,educational alternatives are provided. In thecourse of the instructional process, by meansof formative evaluation the individual pupil'slearning progress is repeatedly assessed andon the basis of this the proper individualprocedure is continuously reassigned (Glaser'smodel of individualized instruction (1967)). 3. Different patterns or models of individualizedinstruction. 3.1. Major variables which can be combined indifferent ways

to form different patterns of in-dividualized instruction. Resuming part 2.3. we have to consider 4 majorvariables which can be combined in differentways to form different patterns of individualizedinstruction: 1. type(s) of instructional variable(s) which is(are) manipulated in adapting instruction toindividual differences in entry behavior (seefigure 3). 2. aspect(s) of entry behavior to which instruc- Task2 individual instr. teaching of 'additional behavior forma-tiveevalu-ation sumraa-tiveevalu-ation groupinstruc-tion remedialteaching 176



??? A general theoretical framework for individualized Instruction tion is (are) adapted (see figure 3). 3. way of grouping the pupils (homogeneous orheterogeneous class groups). 4. part of the total classroom time devoted toindividualized instruction. Of the numerous possible pattems of in-dividualized instruction, in the succeedingsection we only discuss those patterns, whichhave been developed in one or more countries.They all fit into the theoretical framework,outlined above. 3.2. Patterns of individualized instruction, de-veloped in different countriesâ– ^dapting instruction by inter-differentiation. Wehave identified the following patterns:1 â€? schooltype differentiation. After the elementaryschool pupils are distri-buted among different schooltypes, often byselectional procedures. The schooltypes differin respect of curricula and instructional Situa-tion. 2. track differentiation ('vakkendifferentiatie') Often on the basis of interests, pupils aredistributed among different sets of subjectsin the same school, with i??xed objectiveswithin a given course.setting. Within a given schooltype and each

subjectseparatedly, pupils are divided into parallelclasses on a certain grade level, homogeneousin respect of achievement level in the subjectconsidered. So pupils are located in differentPlaces in the sequence of learning experiencesieading to some specific instructional out-comes in the subject considered.Streaming. Within a given schooltype, pupils areÂ?livided into parallel classes on a certaingrade level according to some criterion ofgeneral ability. For each parallelclass theinstructional Situation can be arranged ad-equately. ^^apting instruction by intra-differentiation. We^ve identified the following patterns: 1. the basic-extra subject matter-model ('basis-stof-extrastof-model'). Of this model two varieties exist:the basic-optional subject matter-model ('basisstof-keuzestof-model'). In an instructional Situation arranged ac-cording to this model, instruction of alearning unit is started with group instructionabout the basic subject matter, meaning thesubject matter which has to be mastered byall pupils of the class group After, some timethis group instruction is followed by formativeevaluation. Those

learners who already havemastered the basic subject matter, chooseoptional subject matter. The other pupilscontinue studying of the basic subject matteruntil most of them have mastered it. Somepupils of the latter group may soon reachmastery and have some time to study optionalsubject matter. Figure 5 illustrates the describ-ed model, which is especially well suited forsubjects like geography, history and biology,in which interests of the student is the majorfactor for differentiation. the basic-additional level-model ('basisstof-verrijkingsstof-model'). The arrangement of the instructional Situ-ation according to this model is the same asdescribed for the basic-optional subjectmatter-model above, with the exception thatis differentiated between a basic behaviorallevel related to the subject matter concerned,which has to be mastered by the whole class-group, and a higher additional behaviorallevel, to which are admitted only the pupilswho have mastered the basic behavioral leveland which can be reached by studying en-riching subject matter. Figure 6 illustrates this model, which isespecially suited for

subjects like mathematics,physics and so on. 2. Bloom's strategy for mastery learning. This strategy seems to be very much aliketo the basic-additional level-model, describedabove. There is however, one major diflference.While the basic-additional level-model seemsto capitalize the existing individual differences 177



??? M. J. G. Nuy Fig. 5 Instruction according to the basic-optional subject matter-model. Leaming Unit individualized Instruction<->â–  ^ group Instruction ^ optional subject matter group Instruc-tion in basicsubject matter forma-tiveevalu-,, ation forma-tiveevalu-ation extra helpand time extra help and time summa-tiveevalu-ation Fig. 6 Instruction according to the basic-additional ievel-model. Leaming Unit individualized Instruction -<- ->- highest additional level^ ->- reachable for the.brightest students group Instructionâ– <- sum-mativeevalu-ation medium additionallevel group Instructionin the basic beha-vioral level forma-tiveevalu-ation extra helpand time 178



??? A general theoretical framework for individualized Instruction in entry behavior (ability), Bloom's strategyfor mastery leaming tries to reduce theseindividual differences during the leaming ofa sequence of learning units. Saying it inother words, this strategy tries to decrease theextra help and time several pupils need tomaster the basic behavioral level. So more andmore pupils will be able to master the basicbehavioral level by means of the initial groupInstruction, and less and less individualizedinstruction will be necessary.differentiation-in-rate ('tempo-differentiatie')- In this model, for example realized in theso-called RoncalU-system in the Netherlands,all the pupils have the same curriculum butevery pupil can master this curriculum inhis own speed. In the three foregoing modelsonly 80 a 85% of all pupils are allowed tomaster the basic subject matter in their ownspeed. The Roncalli-system, which will not bedescribed further here, is especially interestingfrom the point of view of internal schoolOrganization. From the theoretical point ofview it is not very revolutionary, and perhapseven based on a

wrong assumption, namelythat the rate of learning is exclusively determ-mined by the ability of the learner.Cronbach (1967) however has stated that thestudent's learning rate will also vary depend-iQg on the nature of instruction. â€? Glaser's model of individualized prescribed Instruction (1967). In this model, instruction is completelyindividualized so that no group instruction atall takes place. On the basis of detailed diagnosis of theinitial state of the learner at the beginning ofsorne learning unit, and continuous assess-pient of pupil's performance during his leam-of the unit, placement in the sequence oflearning experiences and instructional treat-ÂŽent is completely adapted to pupil's level ability and prerequisite achievement. References: B. S. Bloom, Stability and Change in HumanCharacteristics, New York: John Wiley & Sons,1964. B. S. Bloom, Leaming for Mastery. U.C.L.A-C.S.E.I.P. Evaluation Comment, 1, no. 2 (1968). B. S. Bloom, Affective Consequences of SchoolAchievement. In: J. H. Block Masteiy Leaming.New York: Holt, Rinehart and Winston, Inc. 1971. B. S. Bloom, J. Th. Hastings and
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