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Abstract 

This study was designed to assess the graphical representation of construct 
irrelevant threat of construct validity as a measure of enhancing the quality 
of assessment instrument in the secondary schools. To carry out the study 
therefore,  a sample of 1744 senior secondary school students in Cross River 
State in Achievement Test in Mathematics and a 50 item achievement test 
gleaned from senior secondary school Mathematics curriculum, constructed 
by the researchers were used. Two research questions were answered with 
the results from the analysis of the test scores using WINSTEPS package. 
The result of the study showed that 39 out the 50 items targeted the 
construct (mathematic s skill) while 11 items were misfit to the construct, 
which indicates construct irrelevant variance of the test. It was then 
recommended that the construct - irrelevant variance threat of validity 
should be assessed in development of achievement test to ensure quality of 
the instrument. 

 
 

The general idea of validity was historically defined as "the degree to which a test measures 
what it claims, or purports, to be measuring" (Brown, 1996). Validity was historically divided into 3 
categories: content, criterion-related, and construct validity. Content validity includes any validity 
methods that concentrate on the content of the test. To demonstrate content validity, testers investigate 
the degree to which test measures the content to which the test was originally designed to measure. To 
analyze the degree of match, test developers typically enlist well-trained colleagues to make 
judgments concerning the degree to which the test items matched the test objectives or specifications. 
Criterion-related validity typically includes any validity methods that concentrate on the correlation of 
the test being valid with some well-respected outside measure(s) of a similar objectives or 
specifications. Criterion-related validity is typically referred to as concurrent validity once each testis 
administered at about a similar time. Another version of criterion-related validity is named predictive 
validity. Predictive validity is the degree of correlation between the scores on a test and some other 
measure that the test is intended to predict.  

To understand the traditional definition of construct validity, it is initially necessary to grasp 
what a construct is. A construct, or psychological construct as it is also called, is an attribute, 
proficiency, or ability that happens within the human brain and is outlined by established theories. For 
example, "manipulative skill" is a construct. It exists in theory and has been discovered to exist in 
practice. Construct validity has historically been outlined because the experimental demonstration that 
a test is measuring the construct it claims to be measuring. Such an experiment might take the shape 
of a differential-group study, whereby the performances on the test are compared for two groups: one 
that has the construct and one that doesn't have the construct. If the group with the construct performs 
higher than the group without the construct, that result's aforementioned provides proof of the 
construct validity of the test. An alternate strategy is named an intervention study, whereby a group 
that is weak within the construct is measured using the test, then taught the construct, and measured 
once more. If a non-trivial distinction is found between the pretest and posttest that distinction will be 
said to support the construct validity of the test. Various other methods may be used to study the 
construct validity of a test, but more this in further studies. 

Messick's (1989) presented a unified and expanded theory of validity, including the important 
and consequential bases of test interpretation and use. This unified thought of validity has six 
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distinguishable aspects or sides namely; content, substantive, structural, generalization, external and 
consequence. These six sides operate as a general validity criteria or standards for all academic and 
psychological measure (Messick 1989). A number of the validity problems and sources of proof 
concerning every side according are as follows: 
• The content facet of construct validity includes proof of content connection, 
representativeness and technical quality. 
• The substantive facet of construct validity refers to theoretical rationales for the discovered 
consistencies in test responses, together with method models of task performance beside empirical 
proof that the theoretical processes are literally engaged by respondents within the assessing tasks. 
• The structural facet of construct validity appraises the fidelity of the evaluation structure to 
the structure of the construct domain relevant. 
• The generalizability facet investigates the degree to which scores properties and 
interpretations relate to and across population cluster, settings and tasks, together with validity 
generalization of test criterion relationship. 
• The external facet of construct validity includes merging and discriminant proof from multi- 
attribute –multi technique comparison furthermore as proof of criterion connection and applied utility. 
• The of consequence facet of construct validity appraises the worth implications of some 
interpretation as a basis for action furthermore because the actual and potential consequences of test 
use; particularly as relevancy sources of illogicalness involving problems with bias, fairness and 
distributive justice. 

There are two major threats to construct validity, one of that is construct under-representation 
and the other construct irrelevant variance (Messick, 1989). Construct under-representation refers to 
the imperfection related to the tests in accessing all the attributes of the students’ ability under 
consideration. For instance, the table of specification for any curriculum based construct will never be 
good in accessing the construct. This error is also related to faulty definition of the construct or 
inability of the developer to find all the mandatory options of the construct. Either of this error limits 
the test in terms of the focal construct and or the score meaning and interpretation. An example of the 
negative consequences of test score use connected to construct under-representation was offered by 
Shepard (1997), who reported in a study where medical school admissions officers were involved that 
exploitation the Medical school Admission test (MCAT) to admit students to graduate school was 
prompting pre-med students to focus on taking science courses. The consequence was that Deans and 
admissions officers were concerned that students admitted to graduate school were too narrowly 
educated. The deans and admissions officers were concerned that the interpretation of MCAT scores 
as level of preparation for practice and the use of the scores to admit students to graduate school was 
an example of construct under-representation. 

Another threat to construct validity is named as construct-irrelevant variance (CIV) by 
Messick (1989), who defined it as the introduction of extraneous, uncontrolled variables that have a 
confounding effect on assessment outcomes. The importance and exactness of examination results is 
adversely affected, the legitimacy of selections created upon examination results is affected and 
therefore the validity is reduced. There are continuously some unrelated sub-dimensions that creep 
into measure and contaminate it. These sub-dimensions are immaterial to the focal construct but are 
inevitable. They turn out reliable (reproducible) variance in test scores, even though they are 
immaterial to the construct. Construct irrelevant variance might arise in two forms: construct-
irrelevant easiness and construct-irrelevant difficulty. As the terms imply, construct irrelevant 
difficulty means that inclusion of some tasks that make the construct difficult and ends up in invalidly 
low scores for a few individuals. Construct-irrelevant easiness, on the opposite hand, lessens the 
difficulty of the test. For instance, construct-irrelevant easy items embrace items that are vulnerable to 
'test-wise' solutions, thus giving a bonus to 'test-wise' examinees who get scores that are invalidly high 
for them (Messick, 1989).  

The potential threat of construct-irrelevant variance to validity has been documented by 
Haladyna and Downing (2004). They reported an example of the negative consequences of test score 
use connected to construct-irrelevant variance is that the possible presence of rater stringency when 
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scoring typewritten essays compared to scoring hand-written essays. Analysis suggests an inclination 
for raters to get typewritten essays more strictly than hand-written essays (Hollenbeck, Tindal, 
Stieber, &Harniss, 1999; Powers, Fowles, Farnum, & Ramsey, 1994). Variety of possible scoring 
biases might contribute to rater stringency together with the tendency for typewritten essays to seem 
shorter than identical written responses and a lot of obvious writing errors attributable to the greater 
ease of reading typewritten responses compared to hand-written responses. 

In Rasch measure, items that do not match the model are instances of multidimensionality and 
subject to redress and or discard, whereas the items that match the model are doubtless measuring the 
one dimension supposed by the construct theory. The Rasch measure matches this assessment of 
construct irrelevant variance because it builds a hypothetic one-dimensional line on which items and 
persons are situated in line with their difficulty and ability measures. The Rasch model output that 
offer this information is named Person – Item- Map. The items that fall on the point of the line are 
items that contribute to the focal dimension outlined by the construct, whereas those items that are at 
distant from the line are those items that don't contribute to the focal dimension measured by the 
outlined construct; but are measuring another dimension, that is immaterial to the outlined construct. 
it is obvious that information on a way to assess construct irrelevant variance threat will serve as a 
tool for increasing the validity of any educational test. Hence, the problem of this study is to 
demonstrate the graphical illustration of construct irrelevant variance threat of construct validity as the 
way of enhancing quality of achievement test in senior secondary school mathematics in Cross-River 
State. 
 
Research Questions 
Three research questions were asked as follow: 
1. How targeted are the mathematics test items to the Mathematic skill? 
2. How many items do not match the students’ skills within the achievement test? 
 
Research Method 
This study adopted a survey research design. Stratified sampling technique was used to select a total 
of 1744 senior secondary school two students to participate in the study from rural and urban schools 
in Cross - River State. The instrument employed in this study consists of a 50 item mathematics 
Multiple –Choice test items with four choices (A, B, C, D) which were drawn from mathematics 
curriculum. The instrument was made by the researchers and faced- validated with person reliability 
index of 0.87 and item reliability index of 0.99. The instrument was administered to the students by 
trained research assistants and class mathematics teachers of the chosen schools under the 
superintendence of the researchers. The scores were electronically scored. Every correct choice was 
scored “1” whereas every of the inaccurate choices were scored “0”. The WINSTEPS computer 
software system programme was used to analyze the data collected. And the results of “Person Item 
Map” statistics were used to answer the research questions. 
 
Results 
Figure 1 shows the one dimensional variable that is measured with the mathematics test. The items are 
written to operationalize the Mathematic skill according to the construct theory and its definition. The 
50 items are coded A1-10, B1-10, C1-7, D1-7, E1-5, F1-6, and G1-4 while “#” and “.” indicate 
persons. Each “#” represent 12 persons, while “.” represents less than 12 persons. It could be observed 
that the items and persons are located along one line. The items on the top of the line are more 
difficult; the persons at the top of the line too are more able on the dimension. Similarly, as we go 
down on the line, the items become easier and person becomes less able too. The further the items 
from the line the less contribution such items make definition of mathematic skill. 

In answer to the first research question on how targeted are the mathematics test items to the 
focal dimension (Mathematic skill), most of the items targeted the focal dimension. 39 items fit the 
model (Figure 1). However, all these item do have the same quality of contribution to the focal 
dimension. The best items that contributed to the mathematic skill are the18 items that are closest to 
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the line.  That is the set of (F5,G3,F6,F2,D6,E3,B7,E2,B10,D3,B4,B3.B2.A10.A6.A3.A2 & A1) 
followed by a set of 10 items (G2,F4,F1,E4,C1,C2,B5,A5,A7,& A4), another 7 items 
(G1,F3,E5,C7,C3,B6,A8) and a set of 4items (D4,C4,B8,&A9). The remaining 11 items in four sets 
are very far to be considered as contributing to Mathematic skill.  These items introduced subsidiary 
dimension which may need to be explore in subsequent study. However, since the bulk of the items 
and person are opposite to each other, it could be concluded that the test is well targeted for the 
sample. 
Moreover, the remaining 11 items in four sets are very far to be considered as contributing to focal 
dimension (Mathematic skill) of the students in answer to the second research question on how many 
items do not fit the student mathematics skill. These items are D4, C4, B8, A9; D5, C5, B9, B1; D6, 
C6 G4. 
 
MEASURE   Student - MAP - Score 
                <more>│<rare> 
     4                ┼ 
                      │ 
                      │ 
                      │ 
                   .  │ 
                      │ 
     3             .  ┼ 
                      │ 
                   .  │  F5 
                      │ 
                   .  │ 
                  .# T│ 
     2           .##  ┼ 
                ####  │ 
              .#####  │ 
             .######  │ 
             ####### S│T G3 
         .##########  │ 
     1        .#####  ┼ 
            .#######  │  F6     G2 
             .######  │S F2     F4     G1 
            .#######  │  D6     F1     F3 
          .######### M│  E3     E4     E5 
                .###  │  B7     C1     C7     D4     D5     D6     D7     E1 
                         E2 
     0    .#########  ┼M B10    C2     C3     C4     C5     C6     D1     D2 
                         D3 
       .############  │  B4     B5     B6     B8     B9     G4 
          .#########  │  B3 
         .##########  │  B2 
         .########## S│S A10    A5     A8     A9     B1 
                .###  │  A6     A7 
    -1         .####  ┼  A3     A4 
                  ##  │ 
                .###  │T A2 
                   . T│  A1 
                   #  │ 
                   .  │ 

Misfitting Items 

Rev. Dr. C. I. Enunwah and Prof. S. W. Bassey 



5 

 

 

Nigerian Academic Forum Volume 26 No. 1, March, 2019. ISSN: 1596-3306 

    -2             .  ┼ 
                <less>│<freq> 
  EACH "#" IS 12: EACH "." IS 1 TO 11 
 Figure 1: Person- Item Map of Mathematics test 
 
Discussion 

This study investigated the graphical representation of construct –irrelevant variance threat of 
validity of achievement test in secondary school mathematics using the Rasch model. The findings 
from the study revealed that 38 items contributed to the mathematic skill. That is the set of 
(F5,G3,F6,F2,D6,E3,B7,E2,B10,D3,B4,B3.B2.A10,A6,A3,A2 ,A1,G2,F4,F1,E4,C1,C2,B5,A5,A7, 
A4, G1,F3,E5,C7,C3,B6,A8,D4,C4,B8,&A9). Because the bulk of the items and person are opposite 
to each other, it could be concluded that the test is well targeted for the sample. The finding of this 
study is in line with the Baghaei (2008), who investigated the Rasch model as construct validation 
tool. In that it was reported that Rasch could be used to assess the level of contribution each item in 
the test have on the dimension intend by the construct. This information is helpful to the teacher in 
improving the quality of the instrument to assess students’ achievements as an indicator of functional 
education. 

Similarly, the result of the study on research question 2 on many items are misfit to the 
achievement test, the result showed that 11 items in four sets were very far to be considered as 
contributing to Mathematic skill, therefore representing the construct irrelevant variance. The items 
could not be separated into construct irrelevant variance difficulty or easiness because the 11 items are 
very closed in difficulty. These items introduced subsidiary dimension which may need to be explored 
in subsequent study. According to Messick (1989), items as far from the line do not contribute to the 
focal dimension of the study. This finding is consistent with the finding reported by Haladyna and 
Downing (2004), on their study on the potential threat of construct-irrelevant variance to validity. In 
the study they reported that there isa negative consequence of construct-irrelevant variance which 
source was associated to the possible presence of rater stringency when scoring typed essays 
compared to scoring hand-written essays. A number of possible scoring biases may contribute to rater 
stringency including the tendency for typed essays to appear shorter than identical handwritten 
responses and more obvious writing errors because of the greater ease of reading typed responses 
compared to hand-written responses. 
In Rasch measurement, items that do not fit the model are instances of multidimensionality and are 
subject to remediation and or discard. While the items that fit the model are likely to be measuring the 
single dimension intended by the construct theory. The merit of this procedure or result is that the 
teacher is no more kept in the dark on the psychometric qualities of the items needed to improve the 
instrument. 
 
Conclusion 
The study has demonstrated how construct irrelevant variance of achievement test for secondary 
schools could be graphically represented using the Rasch model, which is a way of enhancing 
assessment in education. 
 
Recommendations 
Based on the findings of this study it is recommended that, 
1. Teachers should assess the construct irrelevant variance threat of instrument before the 
instrument is used. 
2. Teachers should be trained on the skills to assessing this statistics 
3. Education institutions should provide the Computer soft wares/ packages such as Rasch 
model packages. 
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