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Editor's Note: The ideas found in this article are being implemented 
in a project concerned with indivi�ual ized instruction in Grade VI I 
mathematics at Hardisty Junior Hig� School in Ec,1onton. 

Wha,,t .iJ., me.ant by incuviduaLi..ze.d inJ.dJLuc.tio n in ma..thematic.1.i? 

Individualized instruction in mathematics is instruction with which is 
attempted to take account of individual differences between students on factors 
influencing the learning process of mathematics. These factors include 

l. mathematical ability, 
2. previous achievement, knowledge and skills in mathematics, 
3. rate of assimilation of mathematical ideas and skills, 
4. extent of practice needed to develop skills in mathematics, 
5. depth of assimilation of mathematical ideas. 

With this kind of instruction, attempts may also be made to account for 
individual differences between students on such factors as 

6. interests in mathematics, 
7. ability to accept responsibility for learning, 
8. independence, 
9. motivation and attitude toward mathematics, 

10. learning style. 
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The individualized teaching method allows most students to receive instruc
tion individually by working independently from materials specially prepared 
for independent study. On occasion, students may also work in small groups. 
The range of individual differences between students tends to make independent 
study necessary if this range is to be adequatel y accounted for. 

Why -ind,i.v-idu.aLi..ze -iMtJw.ction -in ma.:thema.tiv.,? 

One of the reasons for such instruction is to take account of the indi
vidual differences listed earlier. Very able and interested students can move 
ahead more rapidly at greater depth and in greater breadth than average and 
less able students. The latter can similarly progress at their own rate on 
material s geared to their level of performance. 

Secondly, this approach will hopefully result in equal or superior mathe
matics achievement to that obtained in the traditional setting; and it wil l 
expose able students to a far greater range of the mathematics spectrum than 
they meet in the traditional setting. 

Thirdly, gains are expected in areas other than mathematics achievement -
for example, 
- attitude toward mathematics and the learning of mathematics, 
- independence, acceptance of responsibility, self-direction, decision-making, 
- attitude toward school, teachers, and authority. 

11.:i -ind,i.v)_du.ilization 06 -<.n6.:t>w.uU.on, cu, de.,!:.c.JL,i.be.d he.Jte, new? 

Many teachers have practised limited forms of individualized instruction 
when they attempted to cater to individual differences by such means as groups 
within classes, differentiated assignments, remedial work, enrichment and indi
vidual assistance. Formal approaches in the past have included such methods as 
the Dalton Plan and Winnetka System. The form of individual ized instruction to 
be described is new to the extent that it attempts to more thoroughly cater to 
individual differences than other methods. 

Wha.:t hcv., ac.c.ou.n:te.d 6 Ol1. .the 1e11ewa..t o 6 ,<..v!X.Mu.t ,<..n ind,i.v-idu.aLi..zed -<.Yl/2.tltu.c.tio n? 

There are probably several cources which incl ude 

- programmed instruction, its use in instruction and as a research tool, 
- computer-assisted instruction and the flexibility it offers in catering to 

individual differences, 
- team teaching and efforts at more effective utilization of school staffs, 
- non-graded approaches to instruction. 
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Wha,t Me Mme 06 the pa!t,t,i_c.ulalt c.ha.Jta.c.te!U.6.tic.J.i 06 ,i,ncuvicluilized ,i,i,v.,tltu.c..tion 
in ma,thema..tic.J.i a.6 d ha.6 devuoped ,{,n Jtec.e.nt .t,unv.,? 

l. Behavioral objectives. In individualized instruction it is very 
important that those involved in preparing the materials to be used have very 
clearly in mind the particular behaviors which are intended to be developed by 
the students. 

This is important in any form of instruction but particularly so in indi
vidualized instruction. Students are working independently without the presence 
of a teacher who will either say or show (through exampl es, exercises, and test 
items) what they are expected to learn and do. 

These behaviors should be set out in detail and given to the student so 
that he can clearly see what is expected of him. 

2. Pre-tests. A pre-test for a topic is a test with items including all 
the behaviors which the student is expected to develop during the topic. There 
is a test item for each behavioral objective. 

The reason for pre-testing is that the student does not waste time during 
the study of a topic on things that he can already do - he may show that he has 
achieved certain of the objectives for a topic before studying the topic. 

Pre-testing is particularly important in today's approach to mathematics 
teaching, an approach in which ideas are introduced on several occasions, each 
time at greater depth, in the course of the mathematics curriculum. 

By pre-testing, individual differences in previous knowledge are catered 
to in a way which would be difficult to carry out in a regular classroom. The 
student is not expected to study parts of a topic which he already knows. A 
pre-test also reveals items which are included in the topic. Of course, students 
have to get used to pre-tests since it is normal for many of them to perform 
quite poorly on the pre-test. They must see it as an aid to learning and not 
as some grading device. 

3. A brief introduction to each topic. The introduction puts the topic 
in perspective for the student by telling him 

(a) 
(b) 
(c) 

( d) 
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what the topic covers in general terms, 
why the ideas in the topic are important, 
how the topic fits in with other mathematics he has learned and perhaps how 
it relates to what he will learn later, 
how and where the ideas in the topic are used both in the school mathematics 
course and in applications outside the mathematics course. 

The introduction is primarily to give perspective and to provide motivation 



4. Independent study materials. Desirably this is material written 
specifically to help students develop the behaviors included in the objectives 
for a topic. As such, the material is expected to introduce and discuss the 
mathematical ideas and skills to be developed and to provide opportunities to 
practise with these. Sometimes, although not very often, it may be possible 
to use existing school texts for this independent study material. The material 
must be tied closely to the objectives, and it must be readily apparent to the 
student to which objectives it applies. 

5. Progress check items. These are test items which assess whether the 
student is making adequate progress through a topic. They are used to tell 
when he is ready to move from one part of the topic to the next. The items may 
be in the form of exercises which, if they can be done correctly by the student, 
show he is ready to move on to the next part. 

6. Summary and review. At the end of each topic, there should be some 
form of summary and perhaps review exercises which tie together the ideas devel
oped in the topic. 

7. Post-test. A post-test for a topic is a parallel form to the pre-test, 
having an item for every objective. On this test, given at the completion of 
the topic, the student demonstrates his achievement of the objectives for the 
topic. Students would normally do only items for objectives they did not achieve 
on the pre-test. 

Note that the tests used in individualized instruction are what might be 
called "criterion-referenced" tests. There is an item for every objective, not 
just a representative sample of items. The emphasis in testing is on the achieve
ment of an objective by the individual - for evaluation, diagnosis and as an aid 
in learning the behaviors for the topic. The emphasis is not on comparisons 
between students for the purpose of grading. The tests are not "norm-referenced" 
tests. 

8. Follow-up materials. These are for students who do not achieve 
adequately on the post-test; they provide re-teaching as it is needed. Again, 
these materials are tied to the objectives. Often 80 percent of objectives 
achieved is considered the criterion for advancing to the next topic. 

9. Records. Individualized instruction usually has very detailed record
keeping procedures associated with it. This is necessary as students are 
normally working at varying points in the material due to the varying rates of 
progress. Most recording materials include 
(a) the student's name, class, course, and topic; 
(b) percentage of objectives achieved on pre- and post-tests or an actual record 

of when each objective is achieved; 
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(c) remedial work required and success on this; 
(d) comments. 

10. Enrichment. Desirably there should be opportunities for more able 
students who progress more rapidly, to look in greater dept at ideas presented 
in each topic, and also to be exposed to a wide range of additional materials 
and topics. 

Wha:t -<./2 ,i_nvo.lve,d ,i_n de,ve,.lop,i_ng ,i_nd,i_v,i_du.a,u,zed hv.,vr.u.ilioncit ma:tvuaJ./2 on -the 
-type dv.,ctube.d? 

A very substantial task is to develop materials for individualized instruc
tion on a large scale - that is, for a full year course or for a whole curriculum, 
and to do it so as to thoroughly implement each of the points dealt with earlier. 
It is far> beyond what can be reasonabZ.y expected of teachers who al.so have a 
regular teaching Z.oad. The task needs to be tackled by people, preferably 
teachers, receiving some help and guidance from those who have had experience 
in developing such materials, who can devote a considerable amount of time to 
the task. Presumably this sort of thing will be tackled on a large scale at 
some time in the future. 

Wha:t can :teac/ie/1./2 do about. ,i_nd,i_v,i_du.a,u,ze.d ,i,V!J.,btue,,t,i_on heJte. and now? 

On a snall scale and at the present time, it is feasible for teachers 
(even with a full teaching load) to develop one or perhaps two topics along the 
lines indicated in any one year. This would come to about two weeks per month 
of individual�zed work for average students. Experienced teachers who are not 
overburdened with lesson preparations now do a great deal of things in addition 
to the routine task of teaching. Preparation of individualized instructional 
materials cou;d be one of these things. Or, even more desirably, a team of 
teachers in a school, with classes in the same grade or with common interests, 
could work cooperatively to develop topics. Different people could take respon
sibility for different aspects after team planning. This could be a very valu
able inservice activity. 

In junior high school, the mathematics academic elective offers a golden 
opportunity to develop topics for individualized instruction along the lines 
discussed. 

To become involved in these things now will give teachers extremely 
valuable experience in the use of individualized instruction - experience from 
which they will orPatlv benefit as the individualization of instruction becomes 
widespread. 
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