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  If you are a scientist you believe that it is good 
to find out how the world works, that it is 
good to find out what the realities are, that it 
is good to turn over to mankind at large the 
greatest possible power to control the world... 
It is not possible to be a scientist unless you 
believe that the knowledge of the world, and 
the power which this gives, is a thing which is 
of intrinsic value to humanity, and that you 
are using it to help in the spread of 
knowledge, and are willing to take the 

consequences. 
 
 



 Research is the formal, systematic application of 
the scientific method to the study of problems.  

 It involves critical thinking, formalized curiosity. 

 Research can be understood as a careful 
investigation or inquiry in the search for new facts 
in any branch of knowledge . 

 Kerlinger (1986) defines Scientific Research as, 
“Systematic, controlled, empirical, and critical 
investigation of natural phenomena guided by 
theory and hypotheses about the presumed 
relations among such phenomena.” 

 



 Educational research is the formal, systematic 
application of the scientific method to the study of 
educational problems.  

 

 The goal of educational research is the same as the 
goal of all science: to describe, explain, predict, 
and/or control phenomena. 

 

  The steps of the scientific method used by 
educational researchers are the same as those used 
by researchers in other, more easily controlled 
settings. 
 
 

 



 It is highly purposeful, It deals with educational problems 
regarding students and teachers as well 

  It is precise, objective, scientific and systematic process of 
investigation. 

 It attempts to organize data quantitatively and qualitatively 
to arrive at statistical inferences. 

  It discovers new facts in new perspective. i. e. It generates 
new knowledge. 

  It is based on some philosophic theory 

  It depends on the researchers ability, ingenuity and 
experience for its interpretation and conclusions. 

  It needs interdisciplinary approach for solving educational 
problems. 

  It demands subjective interpretation and deductive 
reasoning in some cases 

  It uses classrooms, schools, colleges department of 
education as the laboratory for conducting researches. 
 
 



 Research is the field of experts, not of 
laymen. Researchers must equip 
themselves with a deep and clear 
understanding of the subject and also 
research procedures.  

 

 Research is undertaken for the purpose of 
building up and trying out a new theory, 
generalization, or principle, or for solving a 
practical problem through careful and 
planned procedures. 



 

 Measurement can be defined as the 
assigning of number to the objects and 
events according to some rule. 

 Measurement in psychological research is a 
relatively complex and demanding task, 
refers to the assessment of an intangible 
construct like intelligence, self esteem or 
well being etc.  

 It was considered that sociological and 
psychological traits being abstract (not 
physical), and more qualitative in nature, 
are not amenable to measurement. 
 



 Educational measurement refers to the use 
of educational assessments and the analysis 
of data such as scores obtained from 
educational assessments to infer the 
abilities and proficiencies of students. Or  

 Educational measurement is the assigning 
of numerals to traits such as achievement, 
interest, attitudes, aptitudes, intelligence  
and performance. 



 
 Process of quantifying individual’s 

achievement, personality, attitudes, habits 
and skills 

 Quantification appraisal of observable 
phenomena 

 Process of assigning symbols to dimensions 
of phenomena 

 An operation performed on the physical 
world by an observer 

 Process by which information about the 
attributes or characteristics of things are 
determined and differentiated. 
 



 Transform or substitute  numbers for 
imprecise words.  

 Permit the use of various statistical 
procedures 

 finer distinctions (discriminations) can be 
achieved with numbers. 

 Measurement helps us make our data 
more meaningful. 

 By measurement scale we mean different 
ways of measurement. Data collected 
trough different means can be measured 
on different scales. 
 
 

 





 LEVEL OF MEASUREMENT 

 NOMINAL ORDINAL INTERVAL RATIO 

EXAMPLES Names of 
activities, 
locations, 

gender 

Ranks, 
preferences 

Attitude scales, Length of stay, 
income, age 

PROPERTIES Identity 
(equivalence) 

Identity, 
magnitude 
(relativity) 

Identity, 
magnitude, 

equal intervals 

Identity, 
magnitude, 

equal intervals, 
true zero 

MATHEMATICAL 
OPERATIONS 

Count 
(frequency) 

Rank order Rank order, 
add, subtract, 

average 

Rank order, 
add, subtract, 

average, 
multiply, divide 

TYPE OF DATA Nominal Ranks Scale Scores 

TYPES OF 
COMPARISONS 

A is not 
equal/equal to 

B 

A is less 
than/greater 

than 

A is three units 
more/less than 

B 

A is twice as 
large/small as B 

 



 Assessment is a process by which 
information is obtained relative to some 
known objective or goal. 

  Assessment is a broad term that includes 
testing. A test is a special form of 
assessment.  

 Tests are assessments made under contrived 
circumstances especially so that they may be 
administered.  

 In other words, all tests are assessments, but 
not all assessments are tests. 



 Instructional 
 ---test is given to assess students’ progress in a 

subject 
 Curricular 
    ---given when decision are to be made about school 

curricula. 
 Selection 
---test is given to determine students ability/suitability 

to enter school.(college entrance test) 
 Placement 
 --- test is given to group students (below average, 

geniuses, morons or homogeneous or heterogeneous) 
 Personal  
--- assist individual to make wise decision for themselves 

(personality inventory test, aptitude test and its  all 
standardize.) 

 
 



 
1.   Standard Tests 
 Psychological test – Intelligence test, Aptitude 

test, Personality (Rating scale) test, Vocational 
and Professional Interest Inventory 

 Educational Test 
2.  Teacher – made test 
 Planning, Preparing, Reproducing, Administering, 

Scoring, Evaluating, Interpreting 
3.   Unstructured and semi structured self report 

techniques 
4.   Interview (structured & Directive) 
5.   Questionnaires 
6.   Scales and other forms of self report methods 
      (Socio-psychological scales, Projective 

techniques, Q sorts etc) 
 



 Measurement is the process by which a variable is 
operational zed for the purpose of describing that 
variable in a quantitative manner (Hills, 1981; Kane, 
2001) 

 It  serves as the link between questions and answers. 
While the process of measurement bridges the gap 
between research objectives/questions and the data 
that is collected, measurement techniques (i.e., 
analytical approaches) bridge the gap between data 
and conclusions. 

 The process of measurement – as based on 
measurement theory – provides a framework for the 
design of data collection efforts by imposing 
assumptions of operationalization, reliability, 
validity, and utility. 
 
 



 Operationalization  
 it is the process by which the domain area of 

interest is defined for the purpose of specifying 
in a consistent way what it is that will be 
measured (Krebs, 1987). 
 

 Operationalization in Instrument Selection 
 The way variables of interest are 

operationalized play a key role in the selection 
and evaluation of scales/instruments. Because 
the operational definition targets the specific 
aspects of a domain that a researcher intends 
to measure, it narrows the pool of potential 
instruments to those intended to measure the 
same key elements as are included in the 
operational definition.  
 
 

 

 

 



 Virtually all measurements have errors i.e. 

◦ Measured Score = ‘True’ Score  Error 

◦ Therefore inherently linked to SD 

 Reliability and Measurement Error are not the same, 
rather Reliability infers an acceptable degree of 
Measurement Error. 

 Whatever measurement we might make with regard to 
some psychological construct, we do so with some 
amount of error 

◦ Any observed score for an individual is their true score 
with error added in 

 There are different types of “error”, but here we are 
concerned with a measure’s inability to capture the 
true response for an individual 

◦ Observed Score = True score + Error of measurement 

 

 



Total Variance  

between trial 1  

& trial 2 

Systematic 

Variance 

Error Variance 

Dependent Variable 

Extraneous/ 

Confounding  

(Error) Variables 

Independent  

Variable 

Primary  

Variance 

So researchers strive to increase the proportion of variance due to IV.    

Increase 
control 

Maximise 
effect    (20 
pints?) 



 Measurement Error is clearly of importance 
when evaluating the agreement between 
two measurement tools 

 

 A consideration of error is also relevant 
when attempting to establish intervention 
effects/treatment differences 

 

i.e. where some of the variance between 
trials is due to the independent variable... 



Total variance = systematic variance + error variance 

 
 

 

 
 

 

systematic

error



 Measurement error threatens the validity of 
the conclusions about the relationships 
between measures and is widely recognized 
to have both a random and a systematic 
component  

 Although both types of measurement error 
are problematic, systematic measurement 
error is a particularly serious problem 
because it provides an alternative explanation 
for the observed relationships between 
measures of different constructs that is 
independent of the one hypothesized. 



Reliability: The consistency and stability of a 
measure. The extend to which it is free 
from error. 

>IQ is 100 one day and 140 next day, then 
the measures is unreliable. 

 Observed score = true score + measurement 
error 

True score: real score if there is no error 

Measurement error: factors that distort the 
score 



 Standardize test administration 

 

 Use clear instructions and questions 

 

 Train observers 

 

 Minimize errors in coding data 

 

 

 

 

Increasing Reliability 



 Validity refers to the question of whether 
our measurements are actually hitting on 
the construct 

 
 While we can obtain specific statistics for 

reliability (even different types), validity is 
more of a global assessment based on the 
evidence available 

 
 We can have reliable measurements that are 

invalid 
 

 



1. Face validity – if a measure appears to be 
valid. 

 
◦ Does not mean actual validity.  
 
◦ E.g. SAT reading comprehension test 

Does it measure reading 
comprehension or common sense? 
(Katz et al., 1990) 

 
◦ Affect motivation to participate?  
 



Construct validity 
refers to the 

degree to which 
inferences can 
legitimately be 
made from the 

operationalization
s in your study to 

the theoretical 
constructs on 
which those 

operationalization
s were based. 



Construct validity 

 
 

  

Convergent 
validity  

Discriminant 
validity  







 The test is used to obtain information about an 
examinee's familiarity with a particular content or 
behavior domain: content validity 
A test has content validity to the extent that it 
adequately samples the content or behavior domain that 
it is designed to measure.  If test items are not a good 
sample, results of testing will be misleading.  
 
Although content validation is sometimes used to 
establish the validity of personality, aptitude, and attitude 
tests, it is most associated with achievement-type tests 
that measure knowledge of one or more content domains 
and with tests designed to assess a well-defined behavior 
domain.  
Adequate content validity would be important for a 
statistics test and for a work (job) sample test. 
 



 Almost all of the constructs we are 
interested in are buried inside the 
individual 

 Measurement depends on 
transforming these internal states, 
events, capabilities, etc. into 
something observable 

 Making them observable may alter the 
thing we are measuring 



 Issues for cognitive, aptitude, or affective 
tests 

 
◦ Problems inherent in the use of self-
report measures  
 Bias – distortions of a respondent’s 
performance or responses based on 
ethnicity, race, gender, language, etc. 

 Responses to affective test items 
 Socially acceptable responses 
 Accuracy of responses 
 Response sets 

◦ Alternatives include the use of 
projective tests 

 



 Transient states of participant (mood, fatigue) 
 
 Stable attributes of participant (motivation, 

IQ) 
 
 Situational factors (lighting, harsh researcher) 

 
 Measure characteristics (ambiguous 

questions, long test) 
 
 Mistakes in recording responses 

 



 Measurement  issues  threatens the validity of the 
conclusions about the relationships between 
measures and is widely recognized to have both a 
random and a systematic component  

 Although both types of measurement problems 
are problematic,  

 systematic measurement error is a particularly 
serious problem because it provides an 
alternative explanation for the observed 
relationships between measures of different 
constructs that is independent of the one 
hypothesized. 



 Pilot testing of instruments, getting feedback 
from the respondents regarding how easy or hard 
the measure was and information about how the 
testing environment affected their performance 

 
 Second, if you are gathering measures using 

people to collect the data (as interviewers or 
observers) you should make sure you train them 
thoroughly so that they aren't inadvertently 
introducing error.  
 

 Third, when you collect the data for your study 
you should double-check the data thoroughly. All 
data entry for computer analysis should be 
"double-punched" and verified. 
 
 



 

 Fourth, you can use statistical procedures 
to adjust for measurement and assessment 
problems These range from rather simple 
formulas you can apply directly to your data 
to very complex modeling procedures for 
modeling the error and its effects.  

 Finally, one of the best things you can do to 
deal with measurement problems , 
especially systematic errors, is to use 
multiple measures of the same construct. 

 



 Generally speaking, the two primary 
ways to control for measurement 
biases are through  

 

 (a) the design of the study’s 
procedures and/or  

 

 (b) statistical controls. 
 



 Obtain measures of the predictor and 
criterion variables from different sources. 

 Multi informant model  
 
 Data obtained from multiple informants or 

raters (e.g., self-reports, family members, 
health care providers, teachers)  

 
 or via different/parallel instruments or 

methods (e.g., symptom rating scales, 
standardized diagnostic interviews, or 
clinical diagnoses) 



 When it is not possible to obtain data from 
different sources, another potential remedy 
is to separate the measurement of the 
predictor and criterion variables. 

 This might be particularly important in the 
study of attitude–attitude relationships. 

  This separation of measurement can be 
accomplished in several ways.  

 One is to create a temporal separation by 
introducing a time lag between the 
measurement of the predictor and criterion 
variables. 



  Another is to create a psychological 
separation  

    by using a cover story to make it appear that 
the measurement of the predictor variable is 
not connected with or related to the 
measurement of the criterion variable.  

 

 Different condition should be used to  
measure the predictor and criterion variable 

 



 It helps reducing measurement problems  at 
the response editing or reporting stage.  

 
 It can be done by allowing  the 

respondents’ answers to be anonymous.  
 
 Another is to assure respondents that there 

are no right or wrong answers and that they 
should answer questions as honestly as 
possible. 



 

 It is another remedy that researchers 
might use to control for priming 
effects, 

  

 item-context induced mood states,  

 

 and other biases related to the 
question context or item 
embeddedness. 



 

 One can overcome the measurement 
problems by 

a) Define ambiguous or unfamiliar terms 

b)  Avoid vague concepts and provide 
examples when such concepts must be 
use 

c)  Keep questions simple, specific, and 
concise 



 

 The basic assumption of this technique is that if 
a substantial amount of common method 
variance is present, either 

  (a) a single factor will emerge from the factor 
analysis or 

  (b) one general factor will account for the 
majority of the covariance among the measures.  

 
 Recently , some researchers have suggested that 

confirmatory factor analysis (CFA) as a more 
sophisticated test of the hypothesis that a single 
factor can account for all of the variance in their 
data. 
 



 Factor analysis examines the 
interrelationships among a large number of 
variables and, then, attempts to explain 
them in terms of their common underlying 
dimension. Common underlying dimensions 
are referred to as factors. 

 

 Interdependence technique 

◦ No I.V.s or D.V.s  

◦ All variables are considered simultaneously 

 



 Variables must be interrelated 
◦ 20 unrelated variables=20 factors 
◦ Matrix must have sufficient number of correlations 

 

 Sample must be homogeneous 
 Metric variables assumed 
 MV normality not required 
 Sample size 
◦ Min 50, prefer 100 
◦ Min 5 observations/item, prefer 10 

observations/item 



◦ Used to discover underlying structure 
◦ Principal components analysis (PCA) 

(Thurstone) 
 Treats individual items or measures as 

though they have no unique error 
◦ Factor analysis (common factors analysis) 

(Spearman) 
 Treats individual items or measures as 

having unique error 
◦ Both PCA and FA give similar answers 

most of the time. 
◦ (it can be done in SPSS) 
 

 

 



 

 Used to test whether data fit a priori 
expectations for data structure. 

 
 Structural equations modeling. 
 
 
 It can be done through various 
advance statistical software like 
AMOS, Smart PLS, Mplus 



 Measurement  errors can be reduced by  
including 

  (a) partialling out social desirability or 
general affectivity,  

 

 (b) partialling out a “marker” variable, and  

 

 (c) partialling out a general factor score.  

    



 

 Issue:  How much does Variable 1 explain 
Variable 2, AFTER accounting for the 
influence of Variable 3? 

 

 Sickness and Exercise Study:  How much does 
exercise explain days sick, AFTER accounting 
for the influence of nightly hours of sleep? 

 

 Partial Correlation answers this question. 
 



Partial Correlation 

Sick Days 

Exercise Days 

Sleep Hours 

var. explained = .376 

var. explained = .277 
var. explained by 

exercise alone (.04) 

var. explained by sleep 

alone (.17) 

var. explained by 

exercise + sleep (.21) 



 It is an approach to assessing the construct 
validity of a set of measures in a study. 

 

  It was developed in 1959 by Campbell and 
Fiske (Campbell, D. and Fiske, D. (1959). 

 

 the MTMM is simply a matrix or table of 
correlations arranged to facilitate the 
interpretation of the assessment of construct 
validity. 



  The MTMM assumes that you measure each of 
several concepts (called traits by Campbell and 
Fiske) by each of several methods (e.g., a paper-
and-pencil test, a direct observation, a performance 
measure). 

  
 The MTMM is a very restrictive methodology -- 

ideally you should measure each concept by each 
method. 

 

• A matrix (table) of correlations arranged to facilitate 
the assessment of construct validity 

• An integration of both convergent and Discriminant 
validity 
 



 

 Many statistical techniques focus on just one 
or two variables 

 

 Multivariate analysis (MVA) techniques allow 
more than two variables to be analysed at 
once 



 Quantitative approach for systematically 
combining results of previous research to arrive 
at conclusions about the body of research 

 Meta-analysis: a type of study that involves 
the analysis of multiple analyses 

 With meta-analysis, many studies that have 
addressed the same issue are combined and 
summarized in one “study of studies” 

 Because meta-analysis combines the results 
of separate studies, many researchers believe 
that meta-analysis provides stronger 
evidence than the results of any single study. 

 



 Techniques for identifying separate 
groups of similar cases 
◦ Similarity of cases is either specified 
directly in a distance matrix, or 
defined in terms of some distance 
function 

 Also used to summarise data by 
defining segments of similar cases in 
the data 
◦ This use of cluster analysis is known 
as “dissection” 



 Multivariate generalization of regression 

◦ Have model of form Y=XB+E 

◦ Also extract factors underlying the 
predictors 

◦ These are chosen to explain both the 
response variation and the variation among 
predictors 

 Results are often more powerful than 
principal components regression 

 PLS also refers to a more general technique 
for fitting general path models. 



 General method for fitting and testing 
path analysis models, based on co-
variances 

 
 Also known as LISREL 
 Implemented in SAS in PROC CALIS 
 Fits specified causal structures (path 
models) that usually involve factors or 
latent variables 
◦ Confirmatory analysis 





 Both latent trait and latent class 
models can be useful 
◦ Latent traits for factor analysis and 
SEM 
◦ Latent class for probabilistic 
segmentation 

 Mplus software can now fit combined 
latent trait and latent class models 
◦ Appears very powerful 
◦ Subsumes a wide range of 
multivariate analyses 



 Pilot testing of instruments, getting feedback from 
the respondents regarding how easy or hard the 
measure was and information about how the testing 
environment affected their performance 

 Second, if you are gathering measures using people 
to collect the data (as interviewers or observers) you 
should make sure you train them thoroughly so that 
they aren't inadvertently introducing error.  

 Third, when you collect the data for your study you 
should double-check the data thoroughly. All data 
entry for computer analysis should be "double-
punched" and verified. 

 . 
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