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Psychometrics
The scientific discipline that understands how psychological constructs can be implacably related to the observables is identified as psychometry. Also, a construct is a term used to describe a hypothesized cause for the observed behavioral covariations. Examples of constructs include; neuroticism, depression, or even intelligence. Observables are the outcomes that present themselves during a psychological test. The whole idea is customarily handled through the construction of measurement models. These constructs are represented in the form of latent variables where they act as common determinants of sets of observable variables. The field of psychometry is highly interdisciplinary in that it has connections to statistics, biometrics, econometrics, and other areas. Psychometric specialists, i.e., psychometricians, are involved in various responsibilities such as designing psychological tests, formalizing psychological theory, and constructing analytic data models. This paper aims at having an extensive discussion on the issue of validating diagnostic interviews, particularly the use of factor analysis in test construction as experienced in psychometry (Schweizer and DiStefano, 2016).
A diagnostic interview is the kind of interview whereby a healthcare professional, particularly a mental health professional, indulges in exploring a patient in terms of their presenting problem, current situation, and background. They do this to formulate a diagnosis and a prognosis and then prepare a program for the particular patient's treatment process. According to Summerfield et al. (2020), the diagnostic interview is the central component of the entire diagnostic process. It is the process in which a decision is made concerning whether there is enough evidence in the symptoms that the patient is exhibiting to prove that they have a disorder, as illustrated in the ICD 10 Research Diagnostic.
Test construction is the phrase used to define the process of having a set of activities involved in the development and evaluation of a group of some psychological function (Singh et al., 2016); generally, the construct of interest is usually a cognitive function. That is in clinical neuropsychology. However, this is not cast in stone; other behavior classes can be constructs of interest in tests. Different forms of reliability may be differentially necessary depending on the particular construct of interest. According to Schweizer and DiStefano (2016), the process of test construction has steps that ensure the production of a valid, reliable, and objective, standardized test.
The constructor defines the construct that is to be measured in the process also. The broader and specific objective of the test is stated in unambiguous terms (Singh et al., 2016). The prospective users of the trial, for instance, the vocational counselors and clinical psychologists, are stated. The purposes for which they will administer the tests are spelled out also. In planning, there is also the determination of the population. This means the age range, the level of education of the examinees, and their cultural background are determined. It is also at this stage where the content of the test is deliberated. This goes with finding out whether the content of the test is different from the one in the already existing tests that were developed to fulfill the same purpose. There is also the question of whether the test is culturally specific. The constructor of the test then decides on the format of the questions to be asked in the trial. Are they yes or no questions, multiple-choice, true or false, or inventive response questions? The author of the test has to decide on whether the instructions of the test will be written or given orally. Test administration is also an essential factor that will be looked at to determine whether the test will be administered in groups or individually.
It is also where the user qualifications and professional competence are considered to figure out what special training or qualifications will be necessary for administering the test in question. The constructor of the test will then decide on the probable length and the time that the test will be completed. The method of sampling is also identified at this stage. There is also ethical and social consideration that takes place. This determines whether there is any potential harm that could befall the examinees after the test administration. Also, are there any available safeguards in the recommended test procedure that will ensure that those ready to be examined are protected?
Although psychometrics involves the assignment of scores to various individuals to represent some characteristics of the individuals, researchers have a way to establish if the scores represent the characteristics. Psychologists conduct the process of evaluation rather than just making assumptions on the accuracy of their measures. There are two dimensions that psychologists use in their evaluation process. The dimensions are reliability and also validity, as explained below.
Reliability is the consistency of measure exhibited. When it comes to reliability, psychologists consider three types of character. These are overtime, meaning test-retest reliability, across items which is the internal consistency, and different researchers, interrater reliability. These three reliability measures are what the psychologists always rely on to prove consistency in the measurements. In this kind of analysis, different observers have to be consistent in their research to ensure that they get the desired outcomes and test the test's reliability. It must be an accurate representation of the facts.
In terms of validity, the term validity refers to how scores from a measure have represented the variable they are expected to represent. One of those factors that the researchers use to make this judgment is reliability. Researchers interpret the facts in this manner; for instance, if the measure has been found to have a good test-retest reliability and good internal consistency, they are contented with the fact that the scores represent what they ought to do. However, an action can be reliable but has no validity. For instance, if one believes that the standard of someone's intellectual capability is equivalent to the length of their index finger, therefore they try to measure peoples intellect by holding a ruler against their index finger, in as much as that would have excellent test-retest reliability, it has no validity. This implies that there has to be more to it. Below are four basic types of validity.
Face validity. This is used to reflect the degree to which a particular measurement method appears on its face to provide the measure of the relevant construct. It happens that face validity is the weakest kind of evidence to prove that a method of measurement measures what it ought to measure. This is because it is based on how people perceive the behavior of people. Unfortunately, that's mostly not right. Content validity is illustrated as the magnitude at which a measure is considered to cover the construct in question (Feest, 2020). Usually, instead of content validity being measured quantitatively, it is evaluated by comparing the measurement method versus the conceptual definition of the construct. Criterion validity describes how the scores people have on a measure can correlate with the other variables they would have been expected to correlate with. The different type of validity is discriminant validity. The description of the extent to which scores on a measure are not connected to the measurements of conceptually distinct variables is referred to as Discriminant validity (Feest, 2020).
Factor analysis is the phrase used to construe the process through which the values of observed data are expressed as functions of possible causes with the sole aim of finding out which are most important (Bandalos and Finney, 2018). It is the term used to analyze the interrelationship that exists within a set of variables.  Factor analysis is divided into two as defined below. They are namely, Exploratory Factor Analysis (EFA) then Confirmatory Factor Analysis (CFA).
The main objective of exploratory factor analysis has been to establish the factor structure for a combination of variables (Bandalos and Finney, 2018). It is about establishing the number of factors in existence, and in addition to that, it can determine the consistency of all factor loadings. Generally, EFA appears to be a theory-generating procedure compared to CFA, a procedure for theory-testing. On the contrary, CFA is generally based on a solid theoretical foundation. This attribute makes the researcher able to specify exact factor models beforehand.
Another thing is that this model is usually particular on which variable is supposed to load on which factor (Bandalos and Finney, 2018). It also decides on the correlated factors as it is a procedure that tests theories. In comparison, Exploratory Factor Analysis has a weak literature base. When it comes to CFA, it has a strong theory or solid empirical base. EFA is known for determining the number of factors, while for CFA, the number of elements is fixed beforehand. The other aspect is that EFA can establish whether factors are correlated or are not correlated.
On the other hand, CFA has its characteristics fixed theoretically as either correlated or not correlated. Also, in  EFA, the variables are free, i.e., to load on all factors. For the CFA, the variables are fixed and are only supposed to load on a specific 
characteristic.
When determining whether the factors are correlated or not, EFA is supposed to determine whether the scores on the test have been able to measure what they are supposed to be measuring. This is done by addressing whether the factors are correlated or not. Factor analysis assumes that the observed variables are linear combinations of an example of underlying source variables. There has been correspondence between the two systems, which factor analysis "takes advantage" of. It uses likeness to arrive at its conclusions concerning factors.
Exploratory factor analysis can determine the least amount of underlying hypothetical factors that constitute a more significant amount of variables. This is achieved by showing how the variables are intercorrelating, and this is done without having the specifications that were done earlier of what these factors might be.
The term factors have been used to define the unobservable random variables. They cannot be counted and measured directly; however, factors are imagined to exist within the population. At times they are labeled as latent variables. In a genuine sense, factors are explanatory or hypothetical constructs. The reality of their existence in the individuals in a given population or even a population sample has always been discussed. While concluding the factor analysis, if they were honest, they would account for the correlations found in the samples. This implies that factors are unobserved. In other words, they are latent. They are also hypothetical and can also be termed as underlying concepts realized from how to test variables correlate. Factor analysis comes with a process that is well explained below.
The last step in the process of factor analysis is the data matrix. In the exploratory factor analysis model, the final step is to display the data in a data matrix before doing anything else. The phrase data matrix is used to construe any array with numbers that have one or more rows and one or more than one column. To add to this, there are vectors. A vector is a matrix with only one row. There is also a scalar which is defined as one with one primary and also has one column. This also includes numerous matrices. Then there are correlation matrices.  This happens when there is a need to identify the factors that are underlying the variables. It occurs when a variable reduction scheme is used to illustrate how the variables are clustered together. In other words, these variables are correlated with one another (Rigdon et al., 2019). The interconnections are then portrayed in a matrix of association. Here, the magnitude of the correlation is indicated by the use of Pearson, which is a statistical measure of association.
Variance-covariance (a correlation matrix) is defined as the matrix representing the relationship between variables in a study (Rigdon et al., 2019). In this particular correlation matrix of variables, the values that are supposed to be located in the diagonals are 1.0. This, in other words, implies every variable has to be able to correlate seamlessly with itself. The off-diagonal elements are those co-variances linking the variables that are in pairs. This describes the kind of correlation that exists among these variables.
Given that the sum of the correlations in the matrix reflects the sum of the variables in a particular instance of a study, it can be possible to conclude that a particular matrix of correlation could be having entries is probably its thousands. Factor matrix aims to simplify the correlation matrix by accounting for a significant number of correlations with a smaller amount of explanatory constructs (Rigdon et al., 2019). To determine these hypothetical factors, there needs to be the examination of divergent data matrices, the factor pattern matrix, and the factor structure matrix.
In most cases, in the explanation of factor analysis, a phrase like a factor lading is utilized rather than using the more accurate terms. For instance, the use of factor pattern coefficients, the other one that could be used is factor structure coefficients. These constituents make up the factor pattern matrix and the factor structure matrix (Rigdon et al., 2019). Here, the factor pattern coefficients constitute the evident correlation between a particular variable and a particular factor (Maul, 2016). This is without having the impact of other variables. There seems to be a similarity between Factor structure coefficients and structure coefficients, which are in different forms as far as correlational analyses are concerned. These coefficients have been the ones that can show the correlation between the variables and the factors. Factors are extracted, and after that, interpretations are made with the outcomes of these different matrices and through the representation of data that has been done cautiously.
When it comes to the extraction of factors, it is essential to note that factor analysis is all about establishing what the common elements could be in an example of a particular kind of a correlation when one is in the knowledge of the actual correlation. From Maul (2016), when the calculation has been done on the correlations between the variables and the factors, one can begin to determine the number of fundamental factors. At this point, the primary concern is whether a lesser number of reasons can act as a control to account for the covariation amid the original set of variables and those sets of variables that are more extensive. Several methods can be used to decide on the number of factors that should be retained. However, regardless of the method used to decide on the number, one would want to account for 70 percent of the total variance on the lower side.
The most crucial point in deciding on how many numbers one would want to retain is that to make this decision, and the researcher must carefully consider the data and use their judgment. Like many other statistical concepts, several decision rules are available to help the researcher make the best decision on the specific number of factors they ought to retain (Maul, 2016). Whatever rules that the researcher decides to use, when it is time to consider the number of factors to control, they have to keep in mind the advantages as well as the limitations of the variety of the rules that aid in decision making and also make the decision that is supposed to follow in a thoughtful manner which is based on the type of the analysis.
Regarding how the factors are interpreted, they need to be interpreted after the initial extraction of factors.  In essence, factor analysis is not responsible for telling the researcher what substantial meanings are following the elements. It is the sole role of the researcher to make these decisions. Factor analysis is only a technique used in statistics to indicate which variables relate and to what degree they do so to an underlying and undefined factor (Maul, 2016). The careful examination of the researcher on the measure of the high loading variables guides them on what substantive meaning they can give to a factor. Here, the researcher should understand what those particular variables have in common. The factors must have a different name from the name given to the specific observed variable.
Finally, at this level in the analysis, the lowest number of the factors that are supposed to explain the correlations that have been observed have been figured out and also labeled. Consequently, the researcher can get involved in a process termed rotation.  This is to come up with a solution that is more interpretable in regards to those factors. This process is computerized.
	In conclusion, ideally, tests in themselves and of themselves are not valid. However, test scores may be helpful too. In as much as many forms of validity have been identified, the structure of reality encompasses all the other formats of the same constructs validity. It, in essence, answers the question of if a test does measure precisely what it is known for measuring. Also, it is essential to note that exploratory factor analysis serves several factors that are fundamental to a set of variables and determines whether the elements are correlated or uncorrelated and for deciding on whether the elements are correlated or not.
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