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APPENDIX D 

SCALOGRAM ANALYSIS 

Basically, the scalogram technique consists of 

ordering ranked data in such a way that a single 

unidimensional scale is produced along which effectiv e 

measurement is possible. Thus a number of observations 

are reduced to a single dimension, which may then be used 

as a stratification and correlative instrument. 

The consistency of the scale of observations is tested 

by identifying the 'errors' in predict~bility which are 

created. If the scale were perfect, no errors would 

exist, and one could conclude that the observations being 

scaled comprise a single dimension. A perfect scale 

assumes the form of a parallelogram, (Table A/I) . 

TABLE A/I 

DICHOTOMIZED THREE ITEM SCALOGRlM 
-

High Values Low Vqlues Scale Scale 
(Score 1) (Score 0) type score 

It ems A B c A B c 
!A r ea 1 x x x 1 3 
A. r e a 2 x x x II 2 

A.re a 3 x x x III 1 

1Area 4 x x x IV 0 

x indicates area response to item. 

Source: D.W.G. Timms, 'Quantitative Techniques in 
Urban Social Geography', in Frontiers in 
Geographical Teaching, eds. R.J. Chorley and 
P . Haggett, 1965, p . 258. 



93 

The coefficient of reproducibility measures the 

degree with which the obtained multi -variate distribution 

corresponds to the expected multi-variate distribution 

of a perfect scale - a coefficient of .90 being regarded 

as the minimum level of significance before a series of 

observations can be assumed ' scalable '. 

In the context of Timm's study, the technique was 

used to test an apparent similarity between a series ol 

maps showing the physical and socio-economic structure 

of Luton . The scale analysis technique enabled this 

impression to be tested since the scale scores from a 

valid scale correlate with an external variable to the 

same extent as would a multiple correlation of all the 

scale items. Application of the technique yielded a 

coefficient of reproducibility of . 91 for the various 

physical, social, and economic attributes scaled, 

enabling Timms to conclude that Luton possessed a uni­

dimensional scale of residential status as described by 

the test scores (Timms, 1962, p. 212). 
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f,PPENDIX E 

SOCIO-ECONOMIC DIMENSIONS USED FOR SCALOGRAM ANALYSIS 

Vell~k0q, (1969, pp. 265-268), in discussing the 

problem of constructing a reliable index of socio­

economic position suitable for New Zealand conditions; 

identifies two approaches : the prestiy scores of 

occupations as a single index, and multiple-item indexes 

which combine indicators such as occupation, education, 

house type, residential area, and subjective class 

placement. 

Occupational status therefore is well documented as 

a most reliable single index (Lovegrove, 1966; Mitchell, 

1962; Nixon, 1954; Porterfield and Gibbs, 1960), and 

its use is considered justified in the present investigation 

both as a single index, and included in a multiple-index 

of socio-economic status. Details of its application in 

the present study are contained in Appendix A, and Table 

A/II below. 

Differentiation in land-section values is considered 

by the present writer to be a valid indicator of socio­

economic status. The rationale for purchasing land on 

which to reside, is influenced not only be economic factors , 

but also by social factors . Certain people are quite 

prepared to sacrifice large sums of money merely to increase 

their prestige by residing in an area which is regarded 
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as having certain desirable status connotations. This 

suggestion has been documented by Chapman (1955, pp. 

149-167) who cites evidence that there is a movement 

from areas of low status to areas of higher status, and 

a process of resi dent ial segregation of status groups 

in English cities. 

In the New Zealand situation, Johnstone (1965, p . 104) 

has suggested that the average valuation of residentia] 

improvements is significantly related to the economic 

prosperity of the people living in certain areas of 

Christchurch - that valuation, in other words, might be 

a fair indicator of areal variations in levels of income. 

By ex trapolation, the decision to include the value of 

unimproved sections as an indicator of socio-economic 

status is thus warranted. The data used to determine 

the areal variation in the value of unimproved sections 

was obtained from a survey conducted by the Hamilton City 

Council. The results of the survey are illustrated by 

Figure 13, necessarily generalised into cateGories in view 

of the confidential nature of the information. 

The number of persons per dwelling was included as 

a dimension in the investigation, with the intention 

of identifying a reas in which overcrowding was evident. 

This characteristic was utilized in a social survey of 

Hamilton conducted by the School of Social Science from 

Victoria University of Wellington (1961) for identical 
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reasons . Information on this characteristic was also 

obtained from a survey conducted by the Hamilton City 

Council . The areal differential of persons per 

dwelling is illustrated by Figure 16 . The cate0ories 

defined in Table J /II are based on a 1961 average of 

3 . 62 persons per dwelling in Hamilton and a national 

average of 3 . 74 (Vandenburg et al . , 1964, p. 21). 

T.:.BLE i./II 

ITEMS ,',.ND C1~TEGORIES USED TO Cf LCULi,.TE l ... N INDEX OF SOCIO­

ECONOMIC STi...TUS Ir1 THE MELVILLE INTER~EDI...;.TE C,'..TCHMENT 

ITEM SCORE O SCORE 1 SCORE 2 

Occupation 
(t-scaled score) 31-46 47-55 56 and above 

Valuation 
(dollars) 1-1600 1601-2500 2501 and above 

J'ersons/ 
Dwelling 4 . 6 and above 3- 4 . 5 1- 2 . 9 

I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

I 

I 
I 
I 

I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

I 
I 
I 
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OBSERVED FREQUENCIES OF OCCURRENCE FOR INTELLIGENCE AND 

OCCUPATION 

..0 
z 
0 
H 
E-1 
< p.. 
::::, 
u 
0 
0 

z 
0 
H 
E-1 
<I! 
p.. 
::::, 
0 
u 
0 

z 
0 
H 
E-1 
< p.. 
::::, 
u 
0 
0 

INTELLIGENCEa 

CASES 130- 120-129 110-119 90-109 80-89 70-79 69- POTAL 

Rank 1 2 3 

60-69 1 9 16 20 
~0-59 2 5 10 33 
40-49 3 3 20 67 
30-39 4 0 2 8 

tt'OTAL 17 48 128 

a Intelligence Test Scores 
b T-scaled Scores 

TABLE A/IV 

t+ 5 6 

18 l 0 
24 4 0 
87 19 5 
32 14 3 

161 38 8 

EXPECTED VALUES FOR INTELLIGENCE AND OCCUPATION 

INTELLIGENCE 

RANK l 2 3 4 5 6 7 

1 2.70 7.64 20.38 1 25.63 I 6.05 1.28 0.32 
2 3!2~ _ 2·Q8_2~·!9~ 2o!4~·- z.!8_ _1!5! _ 2·28_ 
3 8:5~ 24.24 64.64 1 81. 30 I 19.19 4.04 1.01 - - - - - - ... - - -,- - - - - - - - - - -
4 2.50 7 .04 18.79, 23.63 I 5.58 1.17 0.29 

TOTA 17 48 128 I 161 I 38 8 2 

TABLE -A./V 

CHI-SQUARED DATA FOR INTELLIGENCE A.ND OCCUPATION 

INTELLIGENCE 
,-... 

(i) RANK 1-3 4 5-
s.t 1-2 93 2 5 (i) 
U) 3 90 87 26 

..0 40 10 32 17 0 ...__, 

TOTAL 19 1 l 
'U 

1-2 67._21 56.07 16.72 (i) 
+) 

3 97.46 81.30 24.24 () 
(l) 4 28.33 23.63 7.04 P.. 

TOTAL 193 1 1 
x2 = 52.52 df = 4 p < 0.001 

7 

0 64 
0 76 
2 203 
0 59 

c. 402 
- . 

TOTAL 

64 
- _7§ 
- ~o~ 

59 

402 

TOTAL 
l O 
203 
59 
02 

140 
203 
59 
02 



rtEFZRZNCES 98 

Burt, c., 1937, The _B:1-..ck,11,:rl-_f;hi.l4 (London). --·- ·-
Chapman, D., 1955, The Home and Social Status, (London). 

Congalton, A.A., and Havighurst, R.J., 1954, 'Status 

Ranking of Occupations in New Zealand ', Australian 

Journal of Psychology, 6, 10-16. 

Department of Statistics, 1969, New Zealand Yearb~, 

( V ellington). 

Duff, J.F., and Thomson , G.H., 1923, 'The Social and 

Geographical Distribution of Intelligence in 

Northumberland', British Journal of Psychology, 14, 

192-198. 

Elley, W.B., 1969, 'Changes in Mental Ability in New 

Zealand School Children, 1936-1968 1 , New Zealand 

Journal of Educational Studies, 4 (2), 140-155. 

Emmett, W.G., 1942, An Inquiry into the Prediction of 

~ndary School Success, (London). 

Freyburg, P.S., 1964, Some Aspects of Intellectual 

Development in Children Aged Six to Nine Years 

A Longitudinal Study, D. Phil, thesis, Victoria 

University of Wellington. 

Gould, P.R., 1969 a, 'The New Geography', Harpers 

Magazine, March edition. 

Gould, P.R., 1969 b, ' Me thodological Developments since 

the Fifties', Progress in Geography, Vol. 1, eds. C. 

Board, R.J. Chorley, P. Haggett, D.R. Stoddart (London). 

Gould, P.R., 1970, 'Teaching and the New Geography', 

New Zealand Journal of Geography, 48, 1-5· 



99 

Greenhalgh, A.J., 1948, 'Talent Erosion', The Australian 

Quarterly, March, 79-86. 

Greenhalgh, A. J ., 1949, 'Talent Erosion', Australian 

Journal of Psycholo~y, 1 (1), 11-25. 

Guttman, L~, 1950, 'The Basis of Scalogram Analysis' 

In S~A. Stouffer et al., Measurement and Prediction, 

Princeton, 60-90. 

Hamilton City Council, 1969, Hamilton Transportation 

Study, Basic Data Report, Wellington. 

Hatt, P., 1946, 'The Concept of Natural Area' American 

Sociological Review, 11, 423-427. 

Johnstone, W.B. (ed.), 1965 1 Traffic in a New Zealand City, 

Christchurch Regional Planning Authority, (New Zealand). 

Lander, B., 1954, Towards an Understanding of Juvenile 

Delinquency, (New York). 

Lloyd, P.E., 1965, 'A Method for Conducting Rapid 

Reconnaissance Surveys of Manufacturing in Australian 

Cities', Australian Geographical Studies, 3 (1), 31-38. 

Lovegrove, M.N., 1964, A Cross Cultural Study of 

Scholastic Achievement and Selected Determiners -

Ph .D. Thesis, University of Auckland. 

Lovegrove, M.N., 1966, 'The Scholastic Achievements of 

European and Maori Children', New Zealand Journal 

of Educational Studies, 1, 15-39. 

McCarty, R . H., Hook, J . C., and Knos , D.S., 1956, 

The Measurement of Ass ociation in Industrial Geography. 



100 

State University of Iowa , Department of Geography. 

McGee, T . G., 1969, 'The Social Ecology of New Zealand 

Cities', In Social Process in New Zealand, ed. 

J . Forster (New Zealand), 144-182. 

McGlashan, N.D., and Bond, D. H., 1970, 'Computer 

Assistance with Geographical Correlations', The 

Canadian Geographer , 14, (30 , 243-250. 

Mitchell, A., 1962, 'Dunedin Central' , Political 

Science, 14, 27-80 . 

Morris, T ., 1 957, The Criminal Are~, (London) . 

Nixon, A.J., 1 954, ' Divorce in New Zealand', Auckland 

University College
1 

Bulletin no. 46 1 Sociology series 

No . 1. 

Pidgeon, D.A., and Yates, A., 1 957, 'The Use of Tests in 

the Classroom - Ap titude, Intelligence and Attainment' 

National Foundation Bulle~, No . 9. 

Pidgeon, D. A., 1961, 'The De sign, Construction and Use 

of Standardized Tests - Part l', Education Research, 

3 ( 2) . 

Pidgeon, D.A ., 1962, 'The Desi~n Construction and Use 

of Standardized Tests - Part 2: The Interpretation 

of Test Scores ', Educational Research, 4 (1). 

Pihlblad, C.T., and Gregory, C.L., 1954, 'Selective 

Aspects of Migration among Missouri High School 

Graduates', American Sociological Review, 19, 

314-324. 



Porterfield, 

101 

. L., and Gibbs , J . P ., 1960 , 'Occupational 

Prestige and Social Mobility of Suicides in New 

Zealand', American Journal of Sociology,, 76, 147-152. 

Robinson, A.H., Lindberg , J . B. , and Brinkman, L.W ., 1961, 

'A Correlation and Regression Analysis applied to 

rural farm population densities in the Great Plains ', 

Annals of the Association of American Geograpa 2rs , 

51 (2), 211-221 . 

Robinson, A. H., 1962, 'Mapping the Correspondence of 

Isarithmic Maps ', Annals of the Association of 

American Geographers , 52, 414-425 . 

Robinson, P . D. , 1965, Land Use in the Central Business 

District of Hamilton, M. A. Thesis , Victoria University 

of We llington . 

Roscoe , J . T ., 1969, Fundamental Research Statistics for 

the Behavioral Sciences, (New York) . 

Scott, P ., 1957 a , 'An Isonoetic Map of Tasmania' , 

Geographical Review, 47 , 311 - 329 . 

Scott, P . , 1957 b , ' The Geographical Distribut ion of 

Intelligence; A Note oo I Problem ' , Australian 

Journal of Psychology, 9 (1) , 41 - 46 . 

Siegel, S ., 1956 , Nonparametric Statistics for the 

Behavi oral Sciences , (T okyo) . 

Timms , D. W. G., 1962 , The Distribution of S ocial Defect ive ­

ness in Two British Cities : A Study i n Human Ec ology, 

Ph . D. dissertation, Univers i ty of Cambri dge . 



102 

Timms, D., 1964, 'Human Ecology and Social Geograpny', 

a Paper prepared for Section P, A.N.Z.A.A.S. 

Conference (Canberra). 

Timms, D., 1965, ' Quantitative Techniques in Urban Social 

Ge oGraphy ', Chapter 12 in Frontiers in Geographical 

!eaching, ed. R.J. Chorley and P. Haggett (London). 

Town and Country Planning Branch , Ministry of Works, 1967, 

Population Estimates 1966-1986, Wellington . 

Vandenburg, M., Chapman, M., and McCreary, J., 1964, 

A Social Survey of Hamilton, School of Social Science , 

Victoria University of Wellington . 

Vellekoop, C., 1969, 'Social Strata In New Zealand ', in 

Social Process in New Zealand, ed . J. Forster, (New 

Zealand), 233 - 271 . 

Watson, J. W., 1950, 'The Sociological Aspects of Geography' 

in Twentieth Centur y, Geograp!:!.r, ed . G. Taylor (London). 

Wiseman, S., 1964, Education and Environ~~, Manchester. 

Wrigley, J., 1955, 'The Relative Efficiency of Intelligence 

and nttainment Tests as Predictors of Success in 

Grammar Schools ', British Journal of Educational 

Psychology , 25 , 107-116. 

Yeates, M., 1 965, 'Some factors affecting the Spatial 

Distribution of Chicago land values, 1910-60', 

Economic Geography , 41, 57-70. 

Zorbaugh, H.W ., 1926, 'The Natural Areas of the City', 

in Publications of the American Sociological Society, 

xx, 188-97. 

UNIV!: <"IT O 
L 


