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Post graduate students disseminate knowledge by sharing new ideas with colleagues, make 

decisions based on acquired infonnation and ultimately test these new trends in the 

classroom. The success or failure of research then stimulates further research. However, 

many teachers and students alike view educational research as an expendable academic 

appendage and only a few are aware of the studies of competent investigators - especially 

those published in educational journals (Farman, 1980). This makes one sceptical about 

research ever influencing or informing practice. 

Research writers, academics in educational faculties and members of professional boards 

assume that once students successfully complete a course in statistical techniques they will 

be able to read quantitative research. However, Lambert (1991) has noted that students 

in education and psychology in the United States of America, are in a state of crisis as 

far as their low standard of measurement literacy is concerned. In training institutions 

there has been a lack of supply of measurement specialists and a poor demand by students 

for such courses. Eysenck and Kline (1991), also voiced their concern about the low 

level of psychometrics and attributed this to a lack of psychometricians in training 

institutions, in Britain, which in turn affects the quality of lecturing. Davison, Damarin 

and Drasgow (1986) have also noted a drop in the number of courses in research design 

and statistics offered at American universities. A resulting effect of low standards means 

tha.t postgraduate students feel disempowered in tha.t they have limited access to research 

and find it difficult to evaluate the methodology and statistical analysis of research 

articles. A further effect would be difficulty experienced in interpreting standardised tests 

in the classroom. In 1980 - 1981, Lambert, R.F. reported the results of a survey (in the 
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in statistics will have a better comprehension of statistical terms than those who have not 

undertaken a course. The population to be sampled will be education students at one 

English language university in South Africa. The objectives of this study will be: 

i) to replicate the study of McLaughlin et al. (1973) so as to establish the level of

understanding of statistical terms. McLaughlin et al's. study is replicated as it is

economical, the subjects are easily accessible and it provides a comparative base;

ii) to confirm or refute the trend in the USA;

iii) to consider the implications for the practice of reading research to diffuse ideas as

students who have difficulty understanding statistics cannot criticise research

paradigms, and

iv) to inform future research in measurement literacy.

The level of comprehension of statistical terminology will be ascertained by presenting 

McLaughlin et al's. (1973), list of 23 items of statistical terms from special education 

journals to a sample of students. They will be required to define such terms and these 

will then be scored for accuracy. 

To provide a basis for the present dissertation and to show how the research conducted 

will add to knowledge, review of relevant literature will be presented in Chapter 2. The 

methodology which will include the research design, measurement instrument and 

statistics used will be presented in Chapter 3. Chapter 4 will present the results and these 

will be discussed in Chapter 5. Finally, the implications for theory, practice and further 

research will be indicated in Chapter 6. 
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CHAPTER2 

2.0 LITERATUREREVJEW 

The following presentation will be adopted in this chapter. Firstly, quantitative research 

and its theoretical underpinnings as applied to social research will be discussed. 

Secondly, the types of statistics and tenninology used in educational research will be 

mentioned. Thirdly, the most recent research in measurement literacy and its implications 

for training will be discussed so as to reflect the crisis that exists. Fourthly, statistics and 

its importance in research design, textbooks, psychometrics and computers will highlight 

the importance of understanding statistics. Lastly, research relating directly to the 

comprehension of statistics will be critically evaluated. 

The above mentioned review will show that the study of statistics is important and 

relevant for the reading of research, for conducting research, testing, interpretation of 

tests and decision making. At this present time in South Africa important decisions and 

challenges lie ahead and postgraduate students need to be aware of research and the 

under.st.anding of statistical terms important to critically evaluate research. No previous 

research, on the understanding of statistical tenns, has been conducted in South Africa. 

This field needs to be tested. 

2.1 RESEARCH 

Investigations in which the results are analysed by statistical procedures and include 
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design issues are referred to as quantitative research and occur in varying proportions in 

educational journals. It is necessary to investigate the theoretical underpinnings of 

quantitative research so as to provide a context within which the comprehension of 

statistics can be discussed. 

2.1.1. QUANTITATIVE RESEARCH AND POSITIVISM 

Quantitative research is underpinned by the natural science model as used in  such subjects 

as physics. This means that research has the underlying assumptions, rules of logic and 

procedures borrowed from the model. The reason for using the natural science model 

is mainly two-fold. It has been very successful at facilitating understanding through its 

scientific investigation and there has been a need to secure government funding to carry 

out such research (Bryman, 1988). It seems that government funding is partial to the 

scientific model as it is objective :in its approach and the concepts studied are measurable 

and statistically tested. 

The notion of positivism underlies the scientific method that underlies quantitative 

research. 

2.1.1. 1 THE POSITIVISTIC POSITION 

The tenn 'positivism' has a range of meanings which " ... rarely agree on its essential 

components" (Bryman, 1988 p. 14). However, positivism is comprised of the following 

principles: 

i) The principle of methodological naturalism. This is a belief that the methods and
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procedures of natural sciences are appropriate to social sciences. This implies that 

the objects of social sciences, although having qualities not normally held by the 

objects of natural sciences, are not an obstacle to the implementation of the 

scientific method. For example, such concepts as power or feelings are measured 

in social science research. 

ii) The doctrine of phenomenalism or empiricism. This entails the belief that only

phenomena observable by the human senses can be collected and validly warranted

as knowledge. This doctrine rules out the possibility of incorporating subjective

experience or feelings as scientific knowledge, unless they are observable. By

implication this means that observations are the final tests of theoretical disputes,

whereas theoretical reasoning is subjugated to a relatively minor role. This aspect

is further supported by operational.ism which seeks to remove the ambiguity in the

concepts that are typically embedded in .scientific theories, by specifying the

operations by which they are measured.

Philosophers of .science have criticised the notion that observations are independent 

of theory and hence are neutral and uncontaminated by the scientists' theoretical 

or personal predilections. Kuhn (1970; cited in Bryrnan, 1988 p. 16) suggests a 

view that "observations are theory dependent". For example, this is seen in the 

history of science that as one model is eclipsed by another the scientist's image of 

the world also changes and observations are interpreted within a different context. 

An example is the changing model of the atom from one of a single sphere of 

solid matter (Dalton's model) to one consisting primarily of space, with various 

orbiting particles in mathematical wave functions about the nuclei (classical wave 
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the questions, the data is then collected and processed by statistical techniques (descriptive 

and inferential) to analyse the data. Interpretation takes place and the findings are used 

to verify . or negate the hypothesis. Implications for theory and practice are then 

discussed. The dissertation is positivistic and reductionistic in that the structure of 

quantitative research is followed and the statistical terms used can only be right or wrong. 

2.2 STATISTICAL TECHNIQUES USED IN QUANTITATIVE RESEARCH 

This dissertation focuses on the ability of postgraduate students of educ.ation to 

comprehend statistical terms. Statistical techniques in quantitative research are used to 

process and analyse collected data as well as to investigate relationships between variables 

so as to verify or reject the hypothesis. 

Statistical methods can be divided into two groups, namely, descriptive and inferential 

statistics. Descriptive statistics include those of measures of central tendency, variability 

and relationships which describe and organise data which have been collected, for 

example, a table of ages. Inferential statistics, however, do not just describe data but also 

allow inference and conclusions to be made from the descriptive data as well as enabling 

researchers to test hypotheses. 

2.2.1 DESCRIPTIVE AND INFERENTIAL STATISTICS 

Descriptive data can be presented in various forms such as in tables and graphs and 

enables consumers of research to have easy access to the data. Descriptive statistics have 

had a poor image owing to their misuse by commerce. For example, statistical graphs 

have been used to support sales figures without displaying the overall picture, that is the 
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The crisis has arisen because of the assumption that courses in individual testing, program 

evaluation or statistics satisfy the measurement standards, which they do not (Lambert, 

1991; Hammill & Blumberg, 1967; McLaughHn et al., 1973). Lambert sees the crisis 

in economic terms, that is, one of supply and demand. The crisis is brought about by a 

lack of supply of psychometric academic staff and measurement courses, and the la.ck of 

demand by graduate students for such training. 

Eysenck and Kline (1991) are alarmed at a similar trend in Britain as there is a lack of 

psychometricians at British universities. This lack of qualified staff has a ripple effect on 

psychometric training in theory and practice, research design and statistical techniques. 

This ultimately leads to lowered standards among psychological and educational 

professionals. 

Lambert (1991) stresses the need to raise standards of measurement for education and 

psychology. She sets a minimal literacy level which involves the acquisition of four types 

of knowledge as set out in Appendix 1. The emphasis is mainly on test, test theory and 

testing which all teachers are involved in. Psychologists and psychometricians would be 

required to have a greater in-depth knowledge of (a) theory and norms behind 

intelligence, personality and guidance tests (b) research design, and ( c) more advanced 

statistical techniques. Post graduate teachers, depending on their field of study, would 

be found on a continuum between teachers and psychologists. Although Lambert's use 

of the words 'measurement literacy' refers mainly to tests (standardised and 

psychometric) and testing, there is an overlap with statistics in that concepts such as 

validity, variability and measures of central tendency and others are used. 
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taught in conjunction with research design. 

c) For all test users a course in psychometrics with basic statistics should be

offered. In a survey Lambert (1991), found that there is a demand for

measurement literacy courses for teachers (in the USA) but that the number

of courses offered is minimal.

d) For the psychologist standards are higher. Humphreys (1987, p. 413)

comments "A one year graduate course following a brief inadequate

undergraduate exposure to quantitative methodology is not a sufficient basis

for a career in psychological research or teaching." He suggests a

psychologist should have an undergraduate major or minor in mathematics

including matrix algebra and computer science, and that in graduate school

there should be at least two full years in methodology courses or the

equivalent in independent study.

iii) Financial institutions should be approached to finance chairs in measurement

literacy so that further staff may be employed.

Thus the promotion of measurement literacy and the increased standards will ere.ate a need 

and increase the demand for measurement instruction which will in tum put pressure on 

the administration to secure more faculty members for measurement instruction, research 

and theory development (Lambert, 1991). 

Statistical terminology or techniques are part of measurement literacy but are not confined 

only to research articles; they are found in the textbooks, the field of tests and testing, 

research design, and are available in computer software. These areas will be briefly 
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based, are dealt with at a superficial level. The two types of research design briefly 

mentioned are those of the associative and causative type. The authors suggest a follow

up to the text with one semester course in statistics and research design. In South Africa, 

there seem to be few opportunities for the teacher to undertake the further study 

recommended by South African teacher societies. 

Although Sprinthall and Sprinthall' s textbook would allow teachers to read most journal 

articles, the teacher still needs practical handling of the statistics as in the textbook they 

are not seen in the journal context. The level of instruction would not allow the user to 

conduct his/her own research. 

2.3.2 STATISTICS IN THE FIELD OF TESTING

In the educational field, teachers and educational professionals are constantly using tests, 

interpreting test data and making decisions based on the outcome of the tests. This 

activity requires a general sophistication in measurement concepts if the tests are to be

interpreted accurately. Ruddell (1985) in one of the aspects of his study on the 

knowledge and attitudes toward testing by field educators and legislators, focused on the 

individuals interpretation of the scale scores and the standard error of measurement 

(SEM). Subje�ts were asked to compare scores reported from two academic years and 

interpret the differences. Findings indicated that the ability to interpret the scores was 

low in that only 11 percent of teachers and 17 percent of principals understood the 

concept of SEM which is necessary to interpret many standardised tests. Of the office 

personnel, 63 percent understood the concept while only 17 percent of legislators did so. 

It was noted that interpretation of test scores varied greatly, depending on the role of the 
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raw score and percentile score for each subtest on a larger test. Most teachers (89 % ) 

indicated they did not understand, or had some difficulty understanding such test scores, 

and would need assistance in interpreting them. Overall findings suggested that most 

educators emphasized the need for interpretation from someone familiar with mea surement 

concepts. 

A definite need is expressed by Ruddell (1985) for in-service and pre-service training for 

educators which supports Lambert's (1991) call for improved measurement literacy 

standards. 

In South Africa, it seems that very little use is made by the classroom teacher of 

standardised tests developed by the Human Science Research Council (HSRC). It is 

usually left to the remedial teacher, counsellor or educational psychologist to administer 

such tests. Most tests or examinations used by a school are developed internally and little 

cognizance is given to validity and reliability of such tests. However at primary school 

level, group intelligence tests are administered in Standards 2 and 5 by teachers who are 

accredited testers. The type of information and statistics needed to be known is set out 

in Appendix 2. 

In my experience of accrediting teachers to use the group intelligence test, it was found 

that most teachers have a limited knowledge of the statistics used, do not know how to 

apply them, and their retention of statistics is short term. However, the emphasis in this 

paper is on the reading of research. It is also required of some teachers, educators and 

psychologists to use statistics in research design and analysis. 
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Emerson and Colditz (1983; cited in Aylward & Verhulst, 1991) in a review of four 

volumes of the New England Journal of Medicine (from 1978 to 1979) made an analysis 

of the re.adability of statistics used in articles. Findings showed that no knowledge of 

statistical techniques would allow the reader access to 58 percent of the articles reviewed. 

Further knowledge of statistical techniques meant more access. For example, the 

familiarity with three techniques (that is, descriptive statistics, 't' tests and analysis of 

contingency tables) allowed statistical access to 73 percent of the articles. Aylward and 

Verhulst, (1991) reviewed the Journal of Developmental and Behavioural Pediatrics (1988 

through 1990) and found that there were more correlational techniques used than in the 

Emerson and Colditz (1983) review. FarniJiarity with "correlations, chi squared, and 't' 

tests was found to allow the reader statistical access to 60 percent of articles; inclusion 

of ANOVA/ANCOVA and regression increased access to 88 percent (1991, 370). 

Friedman and Phillip's (1981: cited in Aylward & Verhulst, 1991 p. 373) survey of a 

sample of almost 700 paediatric residents, revealed that less than 20 percent of the sample 

understood correlation coefficients and just over 50 percent of the sample could interpret 

probability values. Not only does the understanding of statistics increase one's access to 

information but also the ability to evaluate that information. 

Aylward and Verhulst (1991) found that the readability of published articles "is 

compounded further because of significant problems found in statistics ... from medical 

and related literature." (p. 370). These problems were sampling issues (for example, 

small sample size, inappropriate control groups, failure to randomise), statistics (violating 

assumptions underlying statistical techniques, errors in interpretation in tests of 

significance, analysis of repeated observations as if they were independent), and other 
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is graduate students of physical education and the statistical terms are based on statistical 

techniques and methods that frequently appear in the Research Quarterly journal from 

1962 to 1966. These statistical concepts mentioned in the article are listed in Table 1 

with the mean percentage of questions to be drawn from e.ach statistic as suggested by the 

Research Council of the American Association for He.alth, Physical Education and 

Recreation. 

The structure is set by the development of the scale, the administration of the test, the 

statistical calculations establishing the validity, reliability and parallel forms of the scale 

and finally the development of norms. As this study did not set out to establish the 

comprehension level of students, it is limited in its application to the pre.sent dissertation. 

However, it must be realised that statistics are used in various disciplines so that all 

graduate students would profit by understanding statistical terms and thus certain aspects 

of Burkhardt et al's. (1971) study are discussed. 
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used in sampling the subjects. If a random sampling procedure was used this 

would increase the generality of the study. 

ii) the study was conducted approximately 19 years ago and this is bound to affect

the reliability and generality of the study. The list of statistical terms used, which

were originally from five special educational journals needs to be compared with

terms used in the present educational journals.

iii) the demographic data elicited was minimal. The students supplied their year of

study and their major subjects as a means of identification. It appears that the

major subjects are used to divide the students into two groups, that is, those with

and without statistics.

iv) the problems experienced by the researchers with the administration of the test

were not mentioned . In the scoring of the answer sheets, no mention is made of

the number of raters used for the inter-rater reliability.

v) the list of statistical terms is substantiated by referring to its development, yet no

statistical evidence is given for its validity and reliability. The development of the

final list (short form) is not discussed.

Although one is aware of the constraints of a journal article, there is a lack of substantial 

evidence or reference to back-up statements. For example, " ... special education students 

represented a similar proportion of the total population of students within each category." 

{McLaughlin et al. 1973, p. 410). The number or the proportion are not mentioned. The 

subjects sampled are from one institution. However they do not elaborate how this limits 

the study. 
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Also a level of sophistication in the area of statistics is expected of the readers of 

McLaughlin's article. For example, the use of a post hoc test (Dunn's multiple 

comparison test) to give direction is mentioned yet there is n o  elaboration on the purpose 

for this test. Inferential statistics are used which enables one to generalise at least to that 

particular university. 

Although the factors above do affect the generalisation, reliability and replicability of the 

study there is  a contribution that the McLaughlin et al. study makes to the topic of 

understanding statistical terms. Their study does highlight a relevant and pertinent 

problem that has ramifications for the teachers of statistics, the writers and readers of 

articles. The low level of understanding among special education students attending 

Austin Texas University implies (and it is stated) that further training in statistics is 

necessary, so that the purpose of disseminating research ideas and findings through 

publishing articles is achieved. 

The present dissertation uses the measuring instrument derived by McLaughlin et al. 

(1973) at one educational institution. It samples only postgraduate stu dents from the 

faculty of education. The subjects sampled are studying for the following diploma and 

degrees: 

Higher Diploma in Education (HDE) 

Bachelor of Education (B.Ed) 

Bachelor of Education (Educational Psychology) B.Ed (Ed Psych.) 

Masters of Education (Educational Psychology) M.Ed (Ed Psych.) 

It can be deduced from the literature review that the standards in measurement literacy, 
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SCALE TO ASSESS STATISTICAL TERMS 

The McLaughlin et al. (1973) study focused on the ability of special education students 

to read and understand statistical terms used in research articles. The present dissertation 

attempts to replicate their study using the same measuring instrument. 

In the development of the scale, a list of 23 statistical terms most frequently used by the 

researchers in the field of special education was delineated; 

Initially a multiple choice test was designed using these terms. However, it was decided 

after pilot runs of the instruments, to change the design to the present short form of the 

test. The multiple choice design was not similar to the real experience of reading journal 

articles, that is, in reading an article a choice of alternative definitions of statistical terms 

are not given. McLaughlin et al. (1973) recognise that the short form finally used is still 

out of context but it is more appropriate than the multiple choice design. The frequency 

of a term found in the journals determined the inclusion of the term in the final list (Table 

2). Finally the terms were randomised and presented to the subjects. 

McLaughlin et al. (1973) do not include information about the validity and reliability of 

the instrument. Presumably these matters were considered and addressed in their study 

but are not reported in the journal article. Thus the accuracy of the scale needs to be 

confirmed. 
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Advantages of using this instrument were that it i) allows for a single co1lection of data; 

ii) takes a period of about thirty minutes to administer and iii) is straight forward to score.

These factors make the instrument economical for the present application. 

This measuring instrument could be used to measure the statistical comprehension of 

subjects from any culture as statistical terms are universal. For this reason the instrument 

did not require adaption before it could be applied in the present context. 

The definitions of all the terms in McLaughlin et al's. (1973) study were extracted from 

English and English (1965). In the present dissertation the definitions were extracted 

from English and English (1959) as the 1965 edition was unavailable. These definitions 

in English and English (1959) (see Appendix 3) were compared with Yaremko, Harari, 

Harrison and Lynn (1986) (see Appendix 4) so as to consider any changes in meaning or 

emphasis of statistical terms used. In comparison it was noted that core meanings of the 

statistical tenns have not changed although some definitions do differ in detail and clarity. 

In the scoring of the instrument, using the definition of terms, various raters may be used 

allowing for inter-rater reliability to help decrease the researchers subjective bias in the 

scoring of the responses. 

3.4 PROCEDURE 

Permission to sample the postgraduate students was granted by the Education Faculty of 

the University. The measuring instrument was administered by a lecturer in the 

educational psychology department during 1991 and 1992, in the same venue, for a 45 

minute period. The students participated in groups for which they were registered, for 
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In analysing the hypothesis, the format used was: 

i) the hypothesis was stated,

ii) the statistical data were reviewed, and

iii) the decision to accept or reject the hypothesis was made.

The results will be discussed in Chapter 5.

The results of the present investigation, as illustrated in Table 3A, confirm the 

expectations that postgraduate students of education would have a low level of 

understanding of statistical terms. Toe highest mean attained is 11, 16 points by the B.Ed. 

(Ed. Psych.) group; this is less than a quarter of the possible maximum of 46 points. The 

mean's range from 3,056 to 11,16 points with the 1991 B.Ed. students achieving the 

lowest results. 

The means and standard deviations measured central tendency of the data and dispersion, 

respectively. The differences between the groups sampled are indicated by the means, 

and an ANOV A indicated that there was a significant difference between the groups as 

shown in Table 3A. The F ratio 7,874 was significant beyond the 0,01 level of 

significance. 
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exposure to statistics. Those being trained to be educational psychologists however, need 

training in all aspects of measurement literacy. All students training to be teachers 

(H.D.E.) need a brief course in psychometrics so as to be able to develop tests and use 

test results effectively when making decisions about pupils. South Africa is a developing 

country where the majority of people have a low level of education. Those postgraduate 

students (B.Ed student) are part of an elite group (in terms of education) who will be 

giving direction to others, helping to fonn policy and making decisions in the future that 

lies ahead. It is imperative that this elite group has a solid grounding in statistics so that 

they may continually keep abreast of research. 

Higher degrees, requiring research papers as part of the degree requirements, should 

provide a compulsory course in research design and statistical techniques. As part of the 

course, postgraduate students should be required to carry out some straightforward but 

rigorous research of their own, based on some problem they have experienced in the field 

or to replicate some previous research. 

Those postgraduate students of psychology in education [B.Ed. (Ed .Psych.) and M. Ed. (Ed. 

Psych.)] should be required to be competent in research design and statistical techniques, 

so as to carry out quantitative research. They should also be able to interpret 

psychometric tests, for example, to know what IQ tests measure, interpret test scores 

when the difference between verbal and non-verbal scores are significant, standard error 

of measurement and others. Classical and modem theory behind psychometric tests 

should be taught so that test strengths, weaknesses and purposes of usage are understood. 
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As previously stated, standards in statistical literacy need to be raised; otherwise research 

findings will either be incorporated into a reader's knowledge without evaluation, or the 

findings will be eliminated because the reader is unable to evaluate them. As most 

students face statistics with trepidation, and some hope soon to forget the unpleasant 

experience, it is necessary for them to be convinced of the necessity to understand 

statistics and their applic.ation to practical problems and research, so that they will not 

avoid reading research. Baker (1984) and Eisner (1984) suggest most teachers do not 

read research and it is possible that their lack of statistical knowledge may be one of the 

reasons for this. 

The findings of the present dissertation also have implications for writers of research 

articles. If the writer uses complex statistics, the accessibility of the article to most (if 

not all) postgraduate students is limited. Writers who restrict themselves to measures of 

central tendency, percentages and frequencies have a wider readership as articles are more 

easily understood in their entirety. Such a journal article is Hammill and Blurnberg's 

( 1967) descriptive study on 'The Special Education Teacher's Understanding of Statistics', 

as the data are displayed and discussed in percentages. University academics are 

encouraged to submit written research to the most prestigious journals which often include 

fairly complex statistics, but which are often unable to be fully understood by the target 

audience. Thus more thought should be given to the reader of the article when a paper 

is written. However, the standard of the articles should not suffer as a result of a less 

complex portrayal of statistics. One way of coping with the above situation is for 

editorial boards (of journals) to allow journal articles to be lengthier so that more in-depth 

explanations of research design and statistics may occur. In many instances, the case for 
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the selection of a statistical procedure is not argued. 

6.2 LIMITATIONS OF mis STUDY 

The present study replicates McLaughlin et al's. study (1973). The population sampled 

was limited to postgraduate  students of education in the Pietermaritzburg area. Most 

primary school teachers in the Republic of South Africa are not graduate students and thus 

the findings cannot be applied to them. These primary school teachers may or may not 

have adequate training in statistics to understand and evaluate journal articles. 

Furthermore, training institutions in other geographical areas may place an added ( or less 

of an) emphasis on statistical techniques. 

Another aspect limiting generalisability was the fact that the population of the educational 

institution sampled was intact, therefore random sampling was not employed. This lack 

of random sampling and the sampling of 1991/2 subjects affects the inferences drawn 

from the findings, such as representativeness. 

The statistical terms used in the measuring instrument were originally from five special 

education journals and are not representative of a cross-section of educational journals. 

However, statistical terms tend to be universal and it is considered that the students' 

performance is an indication of their comprehension of a variety of statistical terms that 

are frequently encountered in other education journals. The validity of the instrument used 

was not well established hence its generalisability is affected. 

The demographic information was sparse, obtaining information about educational levels 
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6.3 F1JTI.JRE RESEARCH

The findings of the present research support the trend found in the USA that paediatric 

residents, teachers and special education students have a low level of comprehension of 

statistical terms. However, the research undertaken on this topic is sparse and further 

replication is needed to verify the pattern and the importance of statistics so as to 

remecliate and prevent long term effects. Such replication of research will benefit training 

institutions, educational and psychology faculties, education departments, publishers of 

tests such as the Human Science Research Council (HSRC) and research itself. 

Direct replication of the study needs to be conducted on a national basis sampling various 

educational faculties or teacher training institutions in various geographical areas, so as 

to improve representativeness and generalisability and to ascertain the extent of statistical 

illiteracy. 

Systematic replication using different groups such as psychologists, social workers, health 

workers could be studied as they are also required to keep abreast of research and use the 

findings in their treatment of their clients. 

Other types of studies could include:-

i) a survey of measurement staff so as to determine the problems associated with the

teaching of statistical techniques

ii) perceptions that students have of statistics before and after a course in statistics

iii) a study to assess whether it is possible to raise the level of statistics

iv) reasons for the low level of statistics
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v) the methods used in teaching statistics

vi) studying students' understanding of statistics in the context of a research problem.

vii) interviewing journal editors to assess the level of statistical knowledge required in

research articles.

Suggestions for practice have been made from the findings of this study, but a further 

issue needs to be considered, namely whether these findings will infonn or influence 

educational practice. 

The low level of statistical understanding by postgraduate students of education suggests 

that they omit the method and results section when reading journal articles in which 

statistical techniques are used. However, a number of researchers suggest that teachers 

or practitioners for various reasons do not even read research (Eisner, 1984; Baker, 

1984; Tiz.ard, 1990). Critics of researchers claim that researchers are out of touch with 

practitioners (Eisner, 1984; Baker, 1984 and Tizard, 1990). Note needs to be taken of 

the criticisms so that relevant, practical ways of disseminating research are formulated 

whereby teachers are enabled to read research. Researchers and practitioners appear to 

be involved in two different worlds in that researchers are producing findings which are 

often contradictory (Chandler, 1981), idealised, bounded and complex, using academic 

jargon (Baker, 1984; Tizard, 1990). Practitioners are unconcerned with research 

findings as in their daily tasks other issues, such as making sure there is enough 

equipment for a lesson, sport fixtures or other concerns take preference. Thus their 

decision making will not be guided by research, but rather by their own experience which 

may include research findings that are distorted to fit their own experience. If this is so, 
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why should teachers or practitioners be concerned about statistical terms if they are not 

going to use them? Thus published research appears to be an academic exercise where 

the audience consists of colleagues and researchers, and the aim is to impress them so as 

to gain qualifications, promotion (within the ranks of the academia) and status. 

Among researchers there are sceptics, pragmatists and those who believe in actively 

helping research to inform practice. Eisner is a sceptic of research in its present form, 

as he suggests "much of what we do in the schools is influenced in some way by such 

beliefs, models, images, metaphors. But when it is, can we legitimately claim that it is 

educational research that is informing practice'? Rhetoric might be infonning practice -

but research? I wonder" (1984, p. 449). Whereas Baker (1984) disagrees with Eisner 

(1984) and opts for a "messier model that more closely approximates how the world 

works" as suggested by Guba and Clark (1974: cited in Baker 1984, p. 453). Here there 

is an interaction between practitioner and researcher to solve problems and adapt the 

situation to the classroom. 

Balcer writes "Academics don't know how to apply their knowledge" (1984, p. 454) and 

"The way in which knowledge is transmitted is often as important as the substance of the 

knowledge itself" (p. 453). Thus factors that influence the impact of research, the 

structures that disseminate research and those who control the structures or 'gateways' 

need to be considered if research is going to inform practice (Tizard, 1990). 

The findings of the present dissertation, that postgraduate students' understanding of 

statistical terms is low, suggests that standards of statistical understanding need to be 
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raised so that in practice the postgraduate students are able to critically evaluate research. 

The structures that disseminate research are journals, educational supplements such as 

teacher magazines, contents of initial and in-service training as well as higher degree 

courses, and lastly the popular media. The factors that will influence the impact of the 

research through these structures will be the characteristics of research, the language used, 

its complexity and who wrote the research, and whether the policy makers are a highly 

centralised body. 

Tiz.ard (1990) suggests researchers approach the controllers of these structures and 

actively write articles or programmes for them. Thus an academic style will be used for 

academic journals whereas a practical style will be used for teacher journals, and a more 

lively writing style for the popular media. Heads of educational faculties, teacher trainers 

and policy makers need to be approached so that they are aware of the research findings 

and the need to raise statistical understanding. In this way different problems in training 

and various courses to be offered for different needs will be discussed, so that researchers 

and practitioners communicate and problems are solved. This relationship will· enable 

researchers to research the problems perceived and articulated by the practitioner. 

Tizard (1990) warns of researcher bias that accompanies such involvement and that policy 

makers and practitioners are also working within certain paradigms and often will only 

hear what they want to hear. To overcome this aspect Tizard (1990) suggests there 

should be a match between research and the 'guardians of the gateways' so that dialogue 

continues. Therefore for the standards of the understanding of statistical terms to be 

raised, there needs to be an ongoing liaison between policy makers, practitioners and 
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researchers, or otherwise research will not inform practice. If research is read with an 

understanding of its complete contents, then challenges in education may be faced with 

greater confidence and more informed decisions may be made. 
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GENERAL 

7.1 Understands the meaning of IQ and normal distribution of IQ scores 

7.2 Understands meaning of discrepancies between Verbal and Non-verbal IQ's 

7.3 Appreciates need for confidentiality w.r.t. IQ scores 

7.4 Understands the concept "Reliability" 

7.5 Understands the concept "Validity" 

7.6 Understands the concept "Standard Error of Measurement" 

7.7 Understands "Percentile rankings" 

7.8 Understands "Stanine rankings" 

7.9 Appreciates need for, and attention to, secure storage 
of test material 

SOURCE: REVISED GUIDE AND RATING SCALE FOR THE ACCREDITATION OF 

1EACHER.S AS TESTERS -NATAL EDUCATION DEPARTMENT. 
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8. MEAN (AVERAGE) - A measure of central tendency calculated by dividing the

sum of all the values of the number of cases in a statistical series: by the number

of cases or observations.

9. ANALYSIS OFV ARIANCE (ANOVA) -A method for determining whether the

differences (expressed as a variance) found in a dependent variable, when it is

exposed to the influence of one or more experimental variables, exceed what may

be expected by chance.

10. N - The number of instances of whatever sort in the total population.

11. F - A measure of the probability of the beyond-chance difference (in.inferential

statistics) or a statistic used in estimating the chance probability of equalling or

exceeding a given difference between the variances of two samples.

12. CORRELATION - The tendency to concomitant variation; the degree to which

two (or more) variables vary together.

13. COVARIANCE- The tendency of two variables to change together, as measured

by the mean of the products of the paired deviations of the two variables, taken

from their respective me.ans.

14. df - Symbol for degree(s) of freedom.

IS. r � product - moment correlation coefficient.

16. REGRESSION - The fact that the predicted score or value of a dependent

variable is closer to the mean of the sample than is the predictor score or value of

the independent variable.

17. VALIDITY - A property of the whole measuring or testing process, but especially

of the test instrument, that insures that the obtained test scores correctly measure

the variable they are supposed to measure; the property of the measuring process
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that makes the obtained scores useful in predicting a given variable. 

18. rho - The correlation coefficient for data which are pairs of ranks (squared rank

differences).

19. RELIABILITY - The complex property of a series of observations, of a

measurement instrument or the entire measuring process, that makes possible the

obtaining of a similar result upon repetition (the degree to which such similar

results may be predicted - free from random influence).

20. FACTOR ANALYSIS - A statistic.al method for interpreting scores and

correlations of scores from a number of tests.

21. INTERACTION - A mutual or reciprocal influence between two or more

systems.

22. cm SQUARE TEST - A formula by which to estimate the probability that a

given, set of data conforms to what would be expected to be observed if a certain

law or cause were in operation.

23. PERCENTILE - One of the 99 point scores that divide a ranked distribution into

groups or parts, each of which contains 1/100 of the scores or persons.
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