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The purposes of this study were to: (a) analyze 

subjects' responses from Form F of the Standardized Bible 

Content Tests of the American Association of Bible Colleges 

by factor analysis and the Rasch measurement model and (b) 

determine dimensionality of Form F, determine the 

correlation to the Literal, Anti-literal, Mythological 

Scales, and determine the best criterion-referenced test 

design of Form F using Rasch measurement procedures. 

Volunteers from a purposefully selected sample of nine 

colleges from the American Association of Bible Colleges 

participated in the study. One research instrument with 

five demographic questions, the Standardized Bible Content 

Test Form F, and the Literal, Anti-literal, and Mythological 

Scales was administered to 179 volunteer graduating seniors. 

Frequencies and percentages of responses were computed 

for the demographic questions. Mean scores on the Literal, 

Anti-literal, and Mythological Scales were computed for 

gender and religious affiliation. Principal components 

analysis of Form F with varimax rotation and listwise 



deletion of missing data was used to assess the 

dimensionality of Form F. Correlations between scores on 

the Literal, Anti-literal and Mythological Scales and scores 

from the principal components analysis of Form F were 

computed. Dunn's multiple comparison procedures were used 

to test for statistical significance. Rasch-Model 

measurement analysis of the scales extracted by principal 

components analysis was accomplished to obtain suggested 

target description, test design, variable definition, and 

item calibration. 

There was a mean response of 14 out of 17 for each 

subgroup on the Literal scale. Principal components 

analysis produced 49 initial components, which were reduced 

to eight final components. The items appeared to cluster on 

each principal component by systematic theology themes. 

There was a positive correlation between the Literal scale 

and scores on the scales from Form F and a negative 

correlation between the Mythological and Anti-literal scales 

scores and the scores from Form F. The Rasch-Model 

measurement analysis showed suggestive target description 

data, test design data, variable definition, and item 

calibrations. 
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CHAPTER I 

INTRODUCTION TO THE STUDY 

The use of standardized testing in American education 

is now several decades old, and its history is full of 

development and change. The term "testing" is preferred to 

"assessment" herein on the basis of the distinction that 

testing has more to do with the development of measurement 

instruments and that assessment has more to do with the 

application and interpretation of tests (Algina and Crocker, 

1986). Its role in education has been influenced by the 

expectations of educators and political entities at the 

local, state and national levels. The research base 

supporting its use continues to grow — often driven by the 

demands of the political agencies. 

The study reported here examined a neglected area of 

standardized educational testing in the measurement of 

biblical knowledge. The study focused on the application of 

test theory towards the development of a criterion-

referenced measurement instrument for the Bible content 

domain. This chapter provides the rationale, the 

theoretical framework of the study, the statement of the 

problem, the research questions, the limitations of the 

study and the definition of terms necessary for the study. 



Rationale for the Study 

Testing is a complex phenomenon that is an integral 

part of the educational process in the American society. 

This study applied the principles of testing theory to the 

research and development of a measurement instrument for a 

content domain nearly void of measurement research. Testing 

and the development of measurement instruments is affected 

by the user, the purpose, and the available methods. 

Locating the study historically and sociologically involves 

a review of the agents, functions, and methods of 

educational testing. The discussion below shows that these 

facets are interrelated, because method serves function and 

function serves the agent, and that there needs to be 

careful consideration given to each facet when deciding to 

adopt and develop a test. 

Testing Agents 

A testing agent refers to a person or political body 

that influences or directs the use of tests. Testing agents 

set testing policies at various levels: the classroom, the 

local school, the school district, the college or 

university, the state, the national and international. 

Since they are concerned with students at different levels 

in the educational process, these entities interact with, 

compete with and influence each other. This interaction, 

competition and influence has a formative effect upon 



testing. Of those listed above, the oldest testing agent is 

probably the teacher or professor in the classroom. 

Writers on instructional techniques and instructional 

models normally include assessment methods for the classroom 

teacher. Lowman (1984), for example, recommended 

establishing assessment methods as part of the initial 

course planning. These methods are both a benefit and a 

hazard to the instructional and learning process. 

Appropriate examinations can be a motivation for student 

learning and provide the teacher with student comparison 

information. Excessive testing and inappropriate 

examinations, on the other hand, can cause a loss of student 

motivation (Lowman, 1984). In contemporary American 

education, however, the teacher or professor maintains only 

a little control over the frequency and types of 

examinations. The other policy makers have imposed 

examinations for educational assessment to meet their own 

purposes. In America test development for use by the 

military has significantly influenced educational 

measurement (Popham, 1978). 

Popham (1978) believed that the success of the Army 

Alpha aptitude test, administered in World War I for the 

purpose of making personnel decisions, provided the basis 

for the subsequent massive development of other standardized 

tests in the 1920s. Popham (1978) also believed that many 



tests developed then were misused in a program evaluation 

role. He asserted that assessing instructional programs was 

inconsistent with the testing model used to develop those 

tests. 

More recently, Stiggins (1991) has linked the origin of 

the current state of educational assessment to the same time 

period. He stated that the development of standardized 

tests in the late 1920s met the need for large scale 

assessment brought about by the new compulsory school 

attendance laws. These tests, he pointed out, were viewed 

as more scientific and fair than tests prepared by teachers 

and rapidly became the most popular form of assessment. 

Furthermore, the tests efficiency enabled the movement 

toward centralized testing promoted by policy makers outside 

the classroom. He said, "Over the six decades of this era 

[since 1930], we layered school-wide, district-wide, state-

wide, nation-wide, and world-wide testing programs on top of 

one another" (p. 266). Finally, he correctly observed that 

these layers remain in place today and that their use 

continues at the same pace. 

Organizations developed for accrediting purposes also 

have contributed to the proliferation of tests and testing 

in educational assessment. The Southern Association of 

Colleges and Schools (SACS) in its most recent edition of 

Criteria for Accreditation (1989-1990) placed strong 



emphasis on the need for evaluation of the effectiveness of 

all facets of the institutional program. In regards to 

cognitive assessment, specific instructions are given for 

graduation completion reguirements, curriculum, and 

instruction. One of the suggested means of evaluation in 

cognitive assessment by the SACS Criteria and Resource 

Manual on Institutional Effectiveness (1989) is 

comprehensive, standardized tests. 

The layering effects of the testing policies instituted 

at the various levels mentioned above can be easily 

observed. The Irving Independent School District, Irving, 

Texas administers six-week tests, semester tests, local 

norm-referenced achievement and ability tests, and 

vocational interest and aptitude tests that affect one or 

more grades districtwide (Irving Independent School 

District, 1992-1993). The state of Texas has mandated the 

Texas Assessment of Academic Skills (TAAS) and the Norm-

Referenced Assessment Program for Texas (NAPT), which are 

administered in the elementary and secondary schools. And 

the Texas Academic Skills Program (TASP) is administered in 

the colleges and universities. On the national level, there 

is the Admissions Testing Program for college admissions 

purposes and the National Assessment of Educational Progress 

(NAEP), that assesses the achievement of American students 

biannually (Algina, 1992). 



The effect of policies in public education upon 

educational assessment in the private education sector 

varies. Private educational institutions are most affected 

when they affiliate with public agencies such as SACS or 

other state or federal education agencies. For example, 

schools in the American Association of Bible Colleges (AABC) 

have applied for dual accreditation with SACS. Accrediting 

requirements differ between the two agencies and can create 

difficulty in designing curriculum programs to satisfy the 

requirements of both agencies. 

Students in private schools are affected by the 

policies in public education, when they transfer to public 

institutions. To illustrate, students who transfer from 

private colleges or universities to public colleges or 

universities in Texas are required to take the TASP test the 

same as students who start in Texas public higher education 

institutions. 

Test users determine the testing requirements at their 

level and commission test development to achieve their 

objective. The user's purpose for a test determines its 

application and directly affects its development. The broad 

categories of test applications are student selection and 

program evaluation. These functions have considerations 

that must be taken into account when developing a test, and 

a brief review of these follows. 



Functions of Testing 

In a broad sense, the functions of education testing 

are divided into two categories: the selection of students 

for admissions and other reasons and the evaluation of the 

quality of instructional programs. The selection of 

students appears to be the major use of standardized testing 

between 1930 and 1960, although Popham (1978) alluded to the 

misuse of tests in evaluating instructional quality. 

Stiggins (1991) traced the historical development of 

standardized tests for the selection of high school students 

in the 1930s and their use as college admissions tests of 

the 1940s and beyond. 

Several writers agree that significant changes in 

educational testing began in 1960 (Popham, Cruse, Rankin & 

Sandifer, 1985; Jaeger, 1987; Stiggins, 1991). These 

writers pointed out that the use of tests to select students 

continued after 1960, but at that time the emphasis shifted 

to quality. Popham et al. (1985) referred to the years 1975 

to 1985 as a decade of "preoccupation" (p. 628) with 

competency testing initiated by "public disenchantment with 

the quality of public schooling" (p. 629). With respect to 

the changes in educational measurement between the years 

1967 and 1984, Jaeger (1987) said, "The revolution of these 

two decades is truly remarkable" (p. 9). Stiggins (1991) 

identified the late 1960s as the origin of the idea that 



schools should be held accountable for the quality of 

education, so that "by the end of the 1980s, outcomes-based 

education had become the order of the day" (p. 267). 

Changing functions of testing spurred research for new and 

improved testing methods. 

Methods of Testing 

These functions of educational measurement, selection 

of students, competency testing and outcome-based education, 

have each used a standardized test score. Stiggins (1991) 

concluded, "Our growing interest in outcomes-based education 

has spawned greater reliance on, and visibility for, 

standardized test scores" (p. 267). The method of producing 

the standardized test score has evolved along with the 

development of the functions. The main methods that have 

evolved can be called achievement testing, competency 

testing, and performance (task) testing. 

Achievement testing is the oldest form and dates from 

the late 1920s. Ebel (1978), however, referred to the use 

of such a test as early as 1894. Before 1960 all tests used 

for the selection of students and evaluation of 

instructional quality were called achievement tests (Ebel, 

1978). The test model that provided relative contrasts 

among individuals was the basis for developing these 

achievement tests. 



In early 1962 changes in the method of testing began. 

Ebel (1962) wrote about a "content standard test score," 

which he distinguished from "normative standard scores" and 

defined as "the per cent of a systematic sample from a 

defined domain of tasks which an individual has performed 

successfully" (p. 15). The scale used for the content 

standard scores is a raw score percent scale. Normative 

standard scores "are based on the relative performances of 

those who have taken the test" and a scale that specifies 

"the mean, standard deviation, and sometimes the shape of 

the distribution" (pp. 15-16). 

Ebel's 1962 work did not achieve the prominence that 

Robert Glaser's article did one year later. Glaser's 1963 

article became the basis for educational measurement debate 

and research for the next thirty years. In his article 

Glaser distinguished aptitude testing for demonstrating the 

"relationship between present performance and the future 

attainment of specified knowledge and skill" (p. 519) from 

achievement testing for the "determination of the 

characteristics of student performance with respect to 

specified standards" (p. 519). Glaser (1963) made the same 

distinction among achievement tests that Ebel (1962) did. 

Glaser (1963), however, rephrased Ebel's content 

standard score to "criterion-referenced" score and his 

normative standard score to "norm-referenced" score (p. 
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519). Glaser's terms meant the same as Ebel's: "What I 

shall call criterion-referenced measures depend upon an 

absolute standard of quality, while what I term norm-

referenced measures depend upon a relative standard" (p. 

519). Glaser (1963) also refined Ebel's (1962) raw score 

percent scale into the concept of "a continuum of knowledge 

acquisition ranging from no proficiency at all to perfect 

performance" (p. 519). Each point along Glaser's continuum 

of knowledge defines a behavior standard to which a 

student's performance could be compared. For the next 

thirty years, articles such as those published by Popham and 

Husek (1969), Ebel (1978), Popham (1978), Mehrens and Ebel 

(1979), and Jaeger (1987) debated the merits of Glaser's 

(1963) criterion-referenced and norm-referenced achievement 

tests. 

While achievement tests are still constructed on both 

norm-referenced and criterion-referenced scales, criterion-

referenced testing (CRT) became the basis for what Popham et 

al. (1985) called "competency testing" (p. 628). Criterion-

referenced testing was boosted by the advent of item 

response theory (IRT) and the Rasch-Model (Jaeger, 1987). 

IRT and the Rasch-Model are mathematical models in latent 

trait theory that estimate the ability of a person who 

attempts to answer a test item (Jaeger, 1987). Jaeger 

(1987) said, "item response models have swept the world of 
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educational measurement" (p. 8). But Loyd (1988) showed 

that the enthusiasm for IRT is mostly on the research theory 

level, and that the practioner has yet to enjoy its 

benefits. This, Loyd (1988) said, is for two reasons: "the 

overwhelming complexity of IRT" and "that the theory 

involves strong assumptions and is not robust to violations 

of those assumptions" (p. 138). 

Recent developments continue to change the status of 

educational measurement. Stiggins (1991) has taken the 

position that objective paper and pencil norm-referenced 

testing (NRT) and CRT is at an end, and that the 1990s 

"herald the beginning of a new era" (p. 266) with a new 

measurement paradigm: "performance assessment" (p. 268) . 

More recently, Baxter, Shavelson, Goldman and Pine (1992) 

have identified three factors that have propelled the 

pursuit of alternative assessment methods for CRT and NRT in 

science achievement: "(a) dissatisfaction with the current 

multiple-choice technology, (b) advances in research on 

cognition and instruction, and (c) reform of science 

curricula" (p. 1). The belief is that valid educational 

measurement "must go beyond the correct response and focus 

on students' conceptual understanding, problem-solving 

skills, and ability to apply knowledge and understanding to 

novel situations" (Baxter et al., 1992, p. 1). 
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Linn, Baker and Dunbar (1991) described performance 

assessment as "direct assessments . . . of the tasks that we 

would like students to be able to perform" (p. 16) and NRT 

and CRT as indirect measures of "enabling skills or partial 

indicators of actual ability" (p. 16). According to Linn et 

al., these indirect measures "derive their value primarily 

as indicators or correlates of other valued performances" 

(p. 15). This is consistent with Stiggins (1991) who said, 

"In performance assessment, evaluations of student 

achievement are based on the professional judgment of the 

assessor" (p. 264). And Finch (1991) concluded that the 

metaphor "postholing" is the best description of the kind of 

measurement conducted with performance-based tests (PBT). 

Performance-based testing involves the direct observation 

and judgmental evaluation of a specifically assigned task. 

The contextual picture of this study is not complete 

without a brief mention of the consequences of the 

educational measurement practices. Whether the function is 

achievement testing, competency testing, or performance 

testing for either instructional or accountability purposes, 

curriculum and instruction are affected by the function(s) 

chosen. Cohen (1987) has shown that instructional 

alignment, the degree to which "intended outcomes, 

instructional processes and instructional assessment" (p. 

16) match, produces statistical effect sizes much larger 
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than traditional instructional processes. Shepard's (1990) 

research showed that the test and curriculum alignment is a 

reciprocal process. "That is, once the test is chosen that 

best fits the curriculum, the practiced curriculum is 

adjusted further in response to the test" (p. 18). Popham 

(1987) called this process "measurement-driven instruction" 

(p. 680). He said measurement-driven instruction (MDI) 

"occurs when a high-stakes test of educational achievement, 

because of the important contingencies associated with the 

students' performance, influences the instructional program 

that prepares students for the test" (p. 680). Popham 

(1987) listed two categories of high-stakes tests as those 

which have "important consequences for the examinees" and 

those which "are seen as reflections of instructional 

quality" (p. 680). NRT and CRT tests have been the primary 

high-stakes tests in use for these purposes. However, it 

appears that performance-based testing can now be included 

under the measurement driven instruction rubric. 

There are critics on both sides of the MDI issue. 

Popham et al. (1985) presented research evidence to show 

that a purposefully designed testing program can improve the 

instructional program. In contrast, with respect to 

curriculum and instruction, Bracey (1987) contended that in 

practice "MDI fragments it, narrows it, deflects it, 

trivializes it, and causes it to stagnate" (p. 684). 
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Mehrens and Kaminski (1989) said, "Teaching to the test is 

not a practice that, in the abstract, is good or bad" (p. 

14), and Shepard (1990) said, "it is not patently unethical 

to teach to the test objectives" (p. 19). Bracey himself 

conceded "that there is nothing in principle [italics 

original] that requires MDI to produce such negative 

outcomes" (p. 684). Research reports on PBT by Frechtling 

(1991), Dunbar, Koretz and Hoover (1991), Maeroff (1991), 

Mehrens (1992) and Shavelson, Baxter and Pine (1992) showed 

that, although PBT complements NRT and CRT, it is not the 

panacea of educational measurement and likely to encounter 

problems both similar to those of NRT and CRT and unique to 

itself. They urged caution in the adaptation of PBT, which 

they generally believed is going unheeded by policy makers 

at the state and federal level. Finally, Lowman (1985) 

pointed out that student achievement is affected by student 

differences in academic ability and the degree to which they 

apply themselves, a condition which he said is denied by 

"our society's contemporary social ethic" (p. 3). 

Policy makers in public education have layered 

assessment at each level and called for increasingly more 

task specific assessment designed to determine outcomes for 

accountability purposes. At the present time, there are 

multiple layers of imposed NRT, CRT and PBT assessment 

tests. The positive aspect of this is that there now exists 
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assessment methods for a much wider assortment of 

educational objectives than ever before. In the words of 

Stiggins (1991), "Our challenge is to align our various 

assessment options with the broad array of achievement 

targets we value" (p. 270). 

Private Education Testing 

Most of the preceding discussion about educational 

testing has been about activity in public educational 

institutions. Public educational testing provides the 

broad framework for testing in private education and for 

this research project. But this study is concerned 

primarily with educational testing within the Bible-college 

movement. The definition of a Bible college as contained in 

the AABC Manual (1993 - 1994) is as follows: 

A Bible college is an institution of higher education 

in which the Bible is central and the development of 

Christian life and ministry is essential. A Bible-

college education reguires of all students a 

substantial core of biblical studies, general studies, 

and Christian service experiences and integrates a 

biblical world view with life and learning. It offers 

curricula that fulfill its overriding purpose to eguip 

all students for ministry in and for the church and the 

world. (p. 16.) 
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Each Bible-college is required to include in all bachelor's 

degree programs a major of no less than 30 semester hours of 

biblical and theological studies. In those programs where 

the graduates are expected to engage primarily in Bible 

teaching, the requirement is for a major of not less than 40 

semester hours of biblical and theological studies (AABC, 

1993 - 1994, p. 34). These colleges are "professional" 

rather than "general" in nature (AABC, 1993 - 1994, p. 130). 

Their professional rather than general purpose is the chief 

feature which distinguishes them from Christian liberal arts 

colleges (AABC, 1991, p. 123). 

The American Association of Bible Colleges is the 

primary accreditation agency for the Bible-colleges. Some 

of the Bible-colleges hold dual accreditation with their 

respective regional accrediting agencies, and more of them 

have applied for dual accreditation with a regional 

accrediting agency. AABC was organized in October 1947 as 

the Accrediting Association of Bible Institutes and Bible 

Colleges and obtained its present name in 1973 (AABC, 1993 -

1994) . "AABC is recognized by the Council on Postsecondary 

Accreditation as an undergraduate institutional accrediting 

agency" (AABC, 1993 - 1994, p. 4) and is a member of the 

Assembly of Institutional Accrediting Bodies. "AABC is also 

listed by the United States Department of Education as the 

recognized accrediting agency for undergraduate Bible-
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college education" (AABC, 1993 - 1994, pp. 4-5), and it is 

recognized by the Department of Justice, the Veterans 

Administration, and other relevant agencies in the United 

States (AABC, 1993 - 1994). 

Although educational measurement in the public sector 

is we11-developed, little has been done in the Bible-college 

movement to develop measurement instruments for the biblical 

and theological studies major. The current edition of Tests 

(1983, 1984, 1986) lists two instruments designed for the 

measurement of biblical knowledge. One, the "Strait 

Biblical Knowledge Test," is published by the Bureau of 

Educational Measurements and is recommended for adolescent 

and adult, grades ten and above. The other, the 

"Standardized Bible Content Tests," (SBCT) is published by 

the American Association of Bible Colleges. The latter test 

is specifically recommended for use in higher education, but 

the work on the SBCT is elementary when compared to the work 

on similar measurement instruments in public institutions. 

The SBCT series consists of Forms A - F published 

between 1956 and 1976 and a technical manual published in 

1980. Forms E and F were published in 1976. The tests were 

designed, using standard norm-referenced test development 

procedures, to measure factual Bible knowledge of students 

in AABC member institutions (AABC, 1980). The technical 

manual cautioned users not to assume content validity and 
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reported the results of later predictive validity of test 

score studies conducted by two member institutions. No 

other validity of test score information is reported. 

Instruments from the SBCT series have been used in 

other studies. Hakes (1967) used Form A in a study to 

determine the level of Bible knowledge between college 

freshmen students whose elementary and secondary education 

had been in church-related schools and public schools. He 

chose Form A because it had the apparent ability to 

discriminate among students in his study. He found a 

significant difference at the .05 probability level in Bible 

knowledge between the two groups. 

Clark (1991) used a sample of questions from Form F in 

a study to determine the relationship between religiosity 

and Bible literacy. Clark defined biblical literacy as "the 

familiarity and/or ability that enables one to read a short, 

simple passage in the Bible and answer questions about it" 

(p. 14). Clark sampled church attenders from Baptist, 

Methodist, Presbyterian, Catholic, Unitarian, Episcopal, 

Lutheran, Church of Christ, and Jewish congregations. He 

also included representative atheists. Clark found that 

"the mean of the Baptist group differed significantly from 

all other group means," and that "the mean of the Church of 

Christ group differed significantly from the group means of 
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the Unitarians, Atheists, Catholic, Methodists, and 

Episcopals" (p. 65). 

Studies such as these by Hakes (1967) and Clark (1991) 

that have used tests from the SBCT series, dramatically 

substantiate the need for further research on Form F. As 

was mentioned above, the SBCT series was normed in the 

Bible-college movement reference group, and the validity of 

test scores information in the technical manual is limited. 

Yet the studies by Hakes and Clark used Forms A and F on 

subjects outside the norming reference group and with 

multiple denominational subjects. Hakes and Clark have made 

the assumption that the SBCT, Forms A and F are valid 

instruments for groups that were not used in the norming 

process; that assumption has not been validated. 

The SBCT series is currently available and used in 

Bible-colleges. Its use is limited to the relative 

comparisons from a norm-referenced instrument. Bible-

colleges cannot do competency testing in biblical knowledge, 

because a criterion-referenced measurement instrument does 

not exist in that discipline. This study examined aspects 

of the issue of the validity of test scores of the SBCT 

series and the problem of a lack of a criterion-referenced 

biblical knowledge measurement instrument. 
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Theoretical Framework of the Study 

Psychological measurement theory constituted the 

general framework of this study. However, the study also 

draws from theoretical developments in personality theory, 

cognitive theory and psychological measurement theory; 

Although the theory, methods and principles drawn upon here 

are valid for use in measuring many different psychological 

attributes (Crocker & Algina, 1986), the primary concern 

here is their application to test development for measuring 

knowledge in the educational field. 

Some call psychological measurement theory simply 

measurement theory (Allen & Yen, 1979), and others call it 

test theory (Crocker & Algina, 1986). In general, 

psychological measurement theory "attempts to describe, 

categorize, and evaluate the quality of measurements, 

improve the usefulness, accuracy, and meaningfulness of 

measurements, and propose methods for developing new and 

better measurement instruments" (Allen & Yen, 1979, p. 2) . 

More specifically, test theory, according to Crocker and 

Algina (1986), "provides a general framework for viewing the 

process of instrument development" (p. 7). The purpose of 

these instruments is to measure psychological attributes. 

Psychological attributes are abstract constructs which 

must be measured indirectly (Ghiselli, Campbell, & Zedeck, 

1981; Crocker & Algina, 1986; Osterlind, 1989). Moss's 
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(1992) survey of recent developments and implications in 

conceptions of validity of test scores showed that construct 

theory is emerging in the scholarly literature as the 

central validity issue in test development and evaluation. 

Crocker and Algina (1986) listed five problems that test 

theory must address for the measurement of any psychological 

construct: 

1. No single way of defining a psychological construct 

is universially accepted. 

2. Psychological measurements are based on samples of 

behavior. 

3. Sampling of behavior results in errors of 

measurement. 

4. The units of measurement are not well-defined. 

5. The measurements must have demonstrated 

relationships to other variables to have meaning, (p. 

13) 

Moss's (1992) work showed that the problem of social 

consequences is a current issue that must be added to 

Crocker and Algina's (1986) list. The statement made in 

1981 that "psychological measurement is a broad field, 

replete with both methodological and theoretical problems" 

(Ghiselli et al., 1981, p. 2), is still true today. 

Test theories that attempt to address these problems 

are mathematical models whose symbols represent the factors 
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affecting the measurement and are described by their 

assumptions. The choice of assumptions is a philosophical 

decision that determines the choice of test theory used in 

the development of a psychological measurement instrument. 

This study drew from three test theories: true score 

theory, generalizability theory, and latent trait theory. 

True score theory, often referred to as classical true score 

theory, is the oldest of the three and posits that the 

observed score on a measurement instrument is the sum of the 

person's true score and measurement error. It is based on 

the work of such notables as K. Pearson, C. Spearman, R. A. 

Fisher, J. M. Cattell, E. L. Thorndike, L. Thurstone and L. 

Guttman, and is the foundation of the development of the 

early aptitude and achievement tests. 

True score theory occupies major portions of books on 

measurement theory such as Ghiselli et al.'s (1981) 

Measurement Theory for the Behavioral Sciences (only pp. 446 

- 451 discuss modern test theory) and introductory textbooks 

like Arnold J. Lien's Measurement and Evaluation of 

Learning; A Handbook for Teachers (1967), Marshall and Hales 

(1971) Essentials of Testing. Allen and Yen's Introduction 

to Measurement Theory (1979), and Crocker and Algina's 

Introduction to Classical and Modern Test Theory (1986). 

The descriptive, correlation, and factor analysis statistics 

in this study are derived from this line of test theory. 
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Measurement error in true score theory is 

undifferentiated. The development of analysis of variance 

procedures enabled the investigation of the sources of error 

and gave rise to generalizability theory. Generalizability 

theory is a natural extension of true score theory that 

includes the investigation of sources of measurement error 

through analysis of variance procedures. 

Significant research in the theory and application of 

generalizability theory has been published by Cronbach, 

Gleser, Nanda and Rajaratnam (1972), Brennan (1983, 1992), 

Webb, Rowley and Shavelson (1988), Webb, Herman and Cabello 

(1987), and Shavelson, Mayberry, Li and Webb (1990). 

Generalizability theory contributes to the framework of this 

study by drawing attention to the influence of items and 

occasions as sources of measurement error that need to be 

addressed. 

Latent trait theory differs from either true score or 

generalizability theory and is the primary foundation for 

the development of the criterion-referenced scale in this 

study. Latent trait theory asserts that variation in 

ability accounts for differences in performance. 

Two lines of development in latent trait theory are 

prominent today. Item response theory developed by Lord 

(1980) has gained wide acceptance and use in current test 

development as noted above. A different approach to latent 
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trait theory analysis is the Rasch-Model. The primary work 

on the development and application of the Rasch-Model has 

been done by Wright and Stone (1979). Current research such 

as that of Sykes and Fitzpatrick (1992) continues to build 

the theoretical support for it. Rasch-Model theory was used 

for the test development aspect of this study. 

Additionally, this study drew from the work in several 

related theories. The debate in cognitive theory over the 

transfer of knowledge and its three positions: general 

knowledge, task-specific knowledge, and community-specific 

knowledge has implications for test development (Smagorinsky 

& Smith, 1992). Personality theorists such as Charles Glock 

(1962) and the dimensionality of religion studies by King 

(1967), King and Hunt (1969), and Hunt (1972) are also 

discussed in this study. 

Statement of the Problem 

The problem of this study concerned a criterion-

referenced analysis of Form F of the Standardized Bible 

Content Tests of the American Association of Bible Colleges. 

Purposes of the Study 

The purposes of this study were to: (a) analyze 

subjects responses from Form F of the Standardized Bible 

Content Tests of the American Association of Bible Colleges 

by factor analysis and the Rasch measurement model and (b) 

determine dimensionality of Form F, determine the 
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correlation to the Literal, Anti-literal, Mythological 

Scales, and determine the best criterion-referenced test 

design of Form F using Rasch measurement procedures. 

Research Questions 

To satisfy the purposes of this study the following 

research questions were formulated: 

1. What are the Literal, Anti-literal and Mythological 

biblical perspective characteristics of subjects by gender 

and religious affiliation and in the total sample for each 

LAM Scale? 

2. What is the dimensionality of the Standardized 

Bible Content Tests Form F? 

3. What is the correlation between subject responses 

on the Literal, Anti-literal, and Mythological Scales and 

correct responses on Form F? 

4. What is the correlation between subject responses 

on the Literal, Anti-literal, and Mythological Scales and 

correct responses in each subscale in Form F? 

5. What is the target (G) specification in terms of 

its center (M), dispersion (S) and its distribution (D), 

G (M, S,D)? 

6. What is the best test design (T) in terms of its 

height (H), width (W) and length (L), T(H,W,L)? 
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7. What items on Form F are suitable for use in 

defining a variable in each subscale of Form F using the 

Rasch-Model item fit statistics? 

Significance of the Study 

This research study involved an existing measurement 

instrument, Standardized Bible Content Test, Form F, which 

had been subjected to basic norm referencing techniques from 

classical true score theory. This study has contributed to 

the body of knowledge about Form F by generating new data 

from a different sample of subjects, from new analytic 

techniques, and from correlation to a different scale. This 

study also contributed data towards the development of a 

criterion referenced scale for measuring biblical knowledge. 

Limitations of the Study 

This study used applied statistics and test theory. 

The item pool for constructing the measurement instrument 

was limited to items currently used on Form F. Popham and 

Husek (1969) stated that the primary difference in item 

construction between norm-referenced and criterion-reference 

tests is the issue of variability versus an accurate 

statement of the criterion behavior. Items selected from 

Form F define the criterion variable as accurately as 

possible. The scale produced measures only the ability to 

recognize and recall factual knowledge. 
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The population was confined to graduating seniors in 

Protestant Bible-colleges where there is a 30 to 40 semester 

credit hour Bible content curriculum requirement. Christian 

liberal arts colleges and non-Protestant groups were not 

included in this study. 

Even though Parish (1984) has shown that a random 

sample produced the greatest stability for raw item 

difficulty variance and that the cluster sample design for 

small clusters of 5 to 10 had the next greatest stability, 

for practical reasons, neither the random sampling nor the 

cluster sampling technique were used in this study. Farish 

(1984) concluded that "the stabilities of item difficulty 

measures decrease as cluster sizes increase" (p. 23) . 

Instead the nonrandom or model sampling technique was used 

(Freed, Ryan & Hess, 1991). The specific types of model 

sampling employed were the purposive, convenient, and 

volunteer sampling methods (King, 1967; Freed et al. 1991). 

It cannot be guaranteed, therefore, that the sample obtained 

for this study is representative of the population. 

Definition of Terms 

The following terms are defined for this study. 

1. Literal, as used here in reference to biblical 

interpretation, has the sense of "permitting only one 

interpretation of a given doctrine or statement" (Hunt, 

1972, p. 43). It is not to be confused with "conservative," 
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but to be understood as part of a literal-symbolic language 

continuum, which is distinct from a conservative-liberal 

sociological continuum. 

2. Anti-literal, as used here in reference to biblical 

interpretation, means a rejection of all religion as being 

of no value to a person or the world (Hunt, 1972). 

3. Mythological, as used here in reference to biblical 

interpretation, means "a reinterpretation of religious 

statements to seek their deeper symbolic meanings which lie 

beyond their literal wording" (Hunt, 1972, p. 43). It is 

not to be confused with "liberal," but to be understood as 

part of a literal-symbolic language continuum, which is 

distinct from a conservative-liberal sociological continuum. 

4. Religious knowledge means the factual content 

comprising any known religion. The adjective "religious" is 

a broader term than the adjective "biblical." In the 

literature "religious" is the preferred adjective, and the 

context must determine the specific religious knowledge 

being discussed. 

5. Biblical knowledge means the factual content 

specific to the Judaeo-Christian religion contained in their 

Bible. Often the literature uses the adjective "religious" 

in this restricted sense. 
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6. A norm-referenced test is one in which a subject's 

performance is determined in relationship to the performance 

of other subjects on the same test (Popham, 1978) . 

7. A criterion-referenced test is one in which the 

meaningfulness of the individual examinee's score is 

determined by comparison to some fixed criterion (Allen & 

Yen, 1979). 

8. A performance-based test is one in which 

"evaluations of student achievement are based on the 

professional judgment of the assessor" (Stiggins, 1991, p. 

264) . 

9. An item domain is a well-defined population of 

items from which test forms may be constructed by selecting 

a sample of items from this population (Crocker & Algina, 

1986). 

10. Classical true score theory is an additive model in 

which an observed test score X is the sum of two components: 

(a) a stable true score T and (b) a random error score E 

(Allen & Yen, 1979). 

11. Generalizability theory is an additive model in 

which an observed score is the sum of variances of 

hypothesized components of the observed score. Common 

components are the person (p), the item (i), and the 

occasion (o) (Cronbach, Gleser, Nanda, & Rajaratnam, 1972). 
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12. A universe score, which is used in 

Generalizability Theory, is a person's average score over 

all acceptable observations. It emphasizes generalization 

from a sample to a universe (Cronbach et al., 1972). 

13. A true-score, which is used in classical true 

score theory, is a mean of the results of an infinite number 

of repeated independent testings with the same test (Allen & 

Yen, 1979). 

14. A latent trait is a hypothetical or unobserved 

trait or characteristic such as knowledge of history, verbal 

ability, or extroversion (Allen & Yen, 1979). 

15. Latent trait theory is an approach to test 

development which assumes that the responses to the items on 

a test can be accounted for by latent traits which are fewer 

in number than the test items; most often it is assumed that 

a single latent trait accounts for the responses to the test 

items (Crocker & Algina, 1986). 

16. The Rasch-Model is a latent trait theory model for 

measuring psychometric properties developed by the Danish 

mathematician Georg Rasch (Wright & Stone, 1979) . Rasch-

Models derive their name from the "epistemological case 

advanced for them by the Danish mathematician Georg Rasch 

(1901-1980)" (Andrich, 1988, p. 11). 
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17. A test theory, or test model, is a symbolic 

representation of the factors affecting obtained test scores 

and is characterized by its assumptions (Allen & Yen, 1979). 

18. A dimension is "an intended theoretical construct 

to be defined" (Stahl, 1991, p. 120). 

Summary 

The rationale for this study has been set in the broad 

field of educational testing. It was shown that at every 

level of American education, policy makers have established 

formal testing programs involving standardized tests. These 

tests function at the achievement level, the competency 

level, and the task performance level. Norm-referenced 

tests are generally used at the achievement level, 

criterion-referenced tests at the competency level, and the 

current emphasis is upon performance-based testing at the 

task level. 

The application of psychological measurement theory has 

assisted in the development of appropriate tests for each 

function. True score theory serves the achievement tests, 

generalizability theory can be used to differentiate 

measurement error in achievement, competency, or performance 

testing. Item response theory and the Rasch-Model offer the 

advantage of estimating ability instead of a random score, 

as in true score theory. 
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Public education has advanced rapidly in the 

development of assessment methods and instruments. In the 

Bible-college movement part of private education, the 

development of biblical knowledge assessment instruments has 

stagnated at the norm-referenced level. Furthermore, no 

work in validity of test score studies has been accomplished 

beyond basic norm-referencing development. There is a need 

in this area for a study of the contruct validity of test 

scores of biblical knowledge and the development of 

criterion-referenced tests to measure biblical knowledge 

competency. 



CHAPTER II 

REVIEW OF THE LITERATURE 

This study involved a criterion-referenced analysis of 

Form F of the Standardized Bible Content Tests (SBCT) of the 

American Association of Bible Colleges (AABC). The purposes 

of this study were to: (a) analyze subjects' responses from 

Form F of the Standardized Bible Content Tests of the 

American Association of Bible Colleges by factor analysis 

and the Rasch measurement model and (b) determine 

dimensionality of Form F, determine the correlation to the 

Literal, Anti-literal, Mythological Scales (LAM Scales), and 

determine the best criterion-referenced test (CRT) design of 

Form F using Rasch measurement procedures. 

This research study involved an existing measurement 

instrument, Form F, which had been subjected to basic norm 

referencing techniques from classical true score theory. 

This study has contributed to the body of knowledge about 

Form F by generating new data from a different sample of 

subjects, from new analytic techniques, and from correlation 

to a different scale. This study also contributed data 

towards the development of a criterion-referenced scale for 

measuring biblical knowledge. 

33 
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The study was limited to items currently used on Form 

F. The target population was limited to graduating seniors 

of the Protestant tradition in Bible college institutions 

accredited by AABC, some of which hold dual accreditation 

with the Southern Association of Colleges and Schools 

(SACS). Even though Parish (1984) has shown that a random 

sample produces the greatest stability for raw item 

difficulty variance and that a cluster sample design for 

small clusters of 5 to 10 has the next greatest stability, 

for practical reasons, neither the random sampling nor the 

cluster sampling technique were used in this study. Farish 

(1984) concluded that "the stabilities of item difficulty 

measures decrease as cluster sizes increase" (p. 23) . 

Instead the nonrandom or model sampling technique was used 

(Freed, Ryan & Hess, 1991). The specific type of model 

sampling employed was the purposive, convenient, and 

volunteer sampling method (King, 1967; Freed et al. 1991). 

It cannot be guaranteed, therefore, that the sample obtained 

for this study is representative of the population. 

To accomplish the purposes of this study it was 

necessary to integrate personality theory, measurement 

theory, and cognitive theory. The study of religious 

knowledge, an aspect of the psychology of religion, is 

rooted in personality theory and informed by cognitive 

theory. Measurement of religious knowledge integrates 
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measurement theory with personality theory and cognitive 

theory to develop valid measurement instruments. More 

literature exists in measurement theory than in measuring 

religious knowledge. The following discussion reviews the 

studies of the measurement of religious knowledge and of 

measurement theory relevant to the objectives of this 

inquiry. 

Religious Knowledge Measurement 

Although religious knowledge could be measured in any 

religion which has an identifiable domain of knowledge, the 

published studies are confined primarily to the Judeo-

Christian tradition. In those reports the adjective 

"religious" refers primarily to the major Christian 

denominations. 

The research into the measurement of religious 

knowledge did not originate and has not proceeded as a 

distinct line of inquiry. Ultimately it can be rooted in 

the study of personality theory by such eminent personality 

theorists as Gordon Allport (Malony, 1971). In personality 

theory, the study of religious knowledge is an aspect of the 

psychology of religion and a part of the study of 

religiosity and the dimensionality of religion. From the 

psychology of religion perspective, the three domains of 

religiosity are the cognitive, affective and behavioral 

(Cornwall, Albrecht, Cunningham, & Pitcher (1986). Some 
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research reports reviewed for this study include religious 

knowledge as one aspect of a construct labeled the 

"religious variable" (King, 1967, p. 173). 

Dimensionality of Religion 

Charles Y. Glock (1962), an early explorer of the 

dimensionality of religion, lamented that research was 

taking a unidimensional rather than a multidimensional 

approach to the study of religiosity. Glock (1962) listed 

five dimensions of religiosity: experiential dimension, 

ideological dimension, ritualistic dimension, intellectual 

dimension, and consequential dimension. The intellectual 

dimension was included as a revision to his earlier work in 

1959 at the urging of Yoshio Fukuyama (Glock, 1962, p. S-

109). Fukuyama (1961b) suggested that the dimensionality of 

religion should include a cognitive dimension, which 

described knowledge about religion. Glock (1962) defined 

the intellectual dimension as "the expectation that the 

religious person will be informed and knowledgeable about 

the basic tenets of his faith and its sacred scriptures" (p. 

S-99), and said that the ideological dimension, the beliefs 

that a person holds to, and intellectual dimension are 

related but distinct dimensions. Fukuyama (1961a) 

considered the intellectual dimension subordinate to the 

ideological dimension in that performance validates belief. 
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Glock (1962), however, did not quit at the point of the 

concept of the multidimensionality of religion. Rather he 

proposed that each dimension may have its own subdimension 

and that these in turn must also be studied. With respect 

to the intellectual dimension, he proposed three 

subdintensions: (a) "how much people know about what," (b) 

"attitudes toward knowledge," and (c) "the degree of 

intellectual sophistication brought to the reading of 

scripture and other religious literature" (p. S-106). Glock 

(1962) made a significant point about religious knowledge by 

drawing attention to the variation of the quantity and 

quality of religious knowledge that a person ought to know 

between and within faiths. He suggested, "It may be that 

attributions of religiosity based on knowledge cannot be 

made without reference to the individual's orientation on 

the other dimensions of religiosity, particularly religious 

belief" (p. S-105). An atheist would be a nonbeliever but 

could easily possess considerable religious knowledge 

(Glock, 1962). 

Important work in the multidimensionality of religion 

was done by King, a sociologist at Southern Methodist 

University, in 1967. In his study he tested the null 

hypothesis that religion is unidimensional. He concluded 

that the null hypothesis should be rejected and proposed 

nine dimensions for further study. 
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King's 1967 work constructed eleven hypothetical 

dimensions, one of which was religious knowledge, for which 

he developed 121 items as indicators of some dimension of 

the religious variable. He attempted to minimize parochial 

bias when writing the items so that they could be used in 

other settings. He added 10 items to indicate ethnic 

tolerance. He mailed his questionnaire to active and 

inactive members of six Methodist congregations in and 

around the city of Dallas and gained 575 subjects from the 

returns. He used factor analysis and hierarchical cluster 

analysis to analyze his data, and he used the Pearson 

product moment technique to intercorrelate the 10 items on 

ethnic tolerance. 

On the basis of his analysis, King reduced his 

original eleven dimensions to nine. One dimension he 

eliminated at this time was religious knowledge, because 

those items did not form a distinct cluster. Later King and 

Hunt (1969) reworked the data from King's research and re-

included the religious knowledge scale. Their modified 

findings were based on an original computer analysis 

program, which Hunt developed (Hunt, 1970), and the recoding 

of King's original data. Their coefficient of item-scale 

homogeneity (.681), however, was low, and they urged caution 

in the use of the religious knowledge scale (King & Hunt, 

1969). 
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King, in collaboration with Hunt, replicated his 

experiment in 1972 and introduced changes in items, 

subjects, and tools of analysis. The new questionnaire 

contained 46 items identical to those in the first study, 17 

slightly modified items, 14 items with major modifications, 

and 41 completely new items. The 1356 subjects for the 

replication were nearly equally from four Protestant 

denominations in the Dallas-Fort Worth metropolitan area: 

Disciples, Lutheran-Missouri Synod, Presbyterian, and United 

Methodist. The data were analyzed using a principal 

components factor analysis with varimax rotation, item-scale 

analysis based on the covariance matrix developed by Hunt 

(1970), and Cronbach's alpha coefficient of homogeneity. 

The result of the work was the development of 10 religious 

scales for measuring the religious variable. These 10 

scales roughly equate to the nine dimensions in the earlier 

study but with one addition. 

In the replication study, religious knowledge is 

retained as a separate dimension on an eight item scale. 

Its item-scale homogeneity in this project was improved 

sufficiently to establish it as a viable dimension (.769). 

King and Hunt (1975) conducted a nation-wide study of the 

members of the United Presbyterian Church, but did not 

include the religious knowledge scale, so no new data about 

it is available from that research. They did, however, 
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further validate their earlier findings for the scales that 

were included in the 1975 study. 

Correlations to other variables give meaning and 

significance to the religious knowledge scale (Loyd, 1988). 

In the data analysis of their replication study, King and 

Hunt (1972) found that the religious knowledge scale had a 

statistically significant positive correlation with ethnic 

attitude and tolerance for ambiguity. In another study, 

Richardson (1983) found a significant positive correlation 

between Bible knowledge and a person's attitude toward self 

and others. These studies have established that there is a 

relationship between religious knowledge and other important 

attributes. 

Religious Orthodoxy 

The study of the religious knowledge dimension can be 

informed by research results from the study of orthodoxy. 

Fullerton and Hunsberger (1982) began developing a scale to 

measure Christian orthodoxy, which they defined as "the 

acceptance of well-defined, central tenets of the Christian 

religion" (p. 318). They drew a sample of Canadian high 

school and university students from a spectrum of Catholic 

and Protestant backgrounds. They found that a single factor 

accounted for a majority of the total scale variance and 

concluded that the scale was unidimensional. 



41 

On the other hand, Lindsey, Sirotnik, and Heeren (1986) 

came to the conclusion that orthodox belief is 

multidimensional. They found two factors with their data 

analysis. One factor had items which appeared "to derive 

from biblical teaching and creedal Christianity" (p. 331) . 

The second factor had items which they called "a 

rationalistic tone in their phrasing" (p. 331). These 

factors they labeled respectively "Traditional and Modern 

Orthodoxy" (p. 334). Then they divided their total sample 

into Protestant and Catholic subsamples. In contrast to the 

conclusion of Fullerton and Hunsberger (1982), they could 

"neither sustain a conclusion that the beliefs are closely 

agreed upon by both subgroups" nor could they "support a 

conclusion that their beliefs follow a similar pattern" (p. 

335) . 

The work of Cornwall et al. (1986) supported the 

findings of Lindsey et al. (1986). Working within the 

population of Mormans, Cornwall et al. (1986) hypothesized 

that orthodoxy should be subdivided into traditional and 

particularistic dimensions. They defined traditional 

orthodoxy as belief in traditional Christian doctrine, and 

particularistic orthodoxy as "acceptance or rejection of 

beliefs peculiar to a particular religious organization" (p. 

229). On the basis of their factor analysis and interscale 
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correlations, they concluded that orthodoxy should be 

divided into the traditional and particularistic scales. 

The division of orthodoxy into traditional and modern 

dimensions by Lindsey et al. (1986) and into traditional and 

particularistic dimensions by Cornwall et al. (1986) raised 

the issue of construct validity of test scores, and provides 

empirical support for Hunt's (1972) reservations about the 

validity of the majority of extant scales and items for 

measuring religious belief and commitment. Hunt (1972) 

said, "Unknowingly, the researcher has already included in 

the items of his scale implications and assumptions relating 

to hermeneutics, exegesis, teleology, eschatology, ontology, 

metaphysics, epistemology, ethics and metaethics, and many 

more theological and philosophical fields" (p. 42). The 

problem of assumptions and presuppositions in the 

interpretation of biblical texts is widely recognized in the 

field of hermeneutics and exegesis (Mickelsen, 1963; Ramm, 

1970; Grassmick, 1974; Virkler 1981). 

Construct Validity 

Hunt's (1972) particular interest was what he called a 

"literal-fundamentalistic bias" (p. 42), which he said is a 

"weakness in construct validity" (p. 43). This bias, he 

said, "results from the multiplicity of meanings which the 

respondent can attach to the same inventory item . . . , 

whereas the researcher has typically exercised a simplistic 
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bias, constructing a series of doctrinal statements with the 

assumption that those who disagree with these statements are 

lacking in religious commitment" (p. 43) . The main effort 

of Hunt (1972) was to develop a set of scales which would 

measure the "literal, anti-literal, and symbolic approaches 

to a Christian interpretation of religion" (p. 46), the LAM 

Scales. 

Construct validity of test scores as an issue in 

connection with measuring religiosity was raised also by 

Glock in 1962. Glock observed that contradictory findings 

were emerging from studies of the dimensions of religiosity 

and suggested that researchers were using different 

conceptualizations and indicators in their studies. This 

points to a lack of construct definition similar to Hunt's 

(1972) observations. 

But the researcher's point of view is not the only 

consideration in the study of religiosity and in particular 

the study of the intellectual dimension of religiosity. The 

perspective of the denomination and sect member is also 

critical. Glock (1962) noted the variation of perspectives 

within and between denominations and sects. One observation 

he made is particularly relevant to this study: "In some 

Christian sects, an effort is quite consciously made to 

limit exposure to secular knowledge and only literal 

interpretation of the 'facts' of the faith is tolerated" (p. 
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S-105). Denial of any of the established tenets of 

traditional Christian orthodoxy has been considered heresy 

in many denominations and sects (Fullerton & Hunsberger, 

1982) . Denominational and sect perspectives such as this 

suggest that a measurement instrument for religious 

knowledge that is freed of its "literal-fundamentalistic 

bias" (Hunt, 1972) might not be constructed in a valid way 

for use in these populations. 

The findings of traditional and modern orthodoxy by 

Lindsey et al. (1986) and of traditional and particularistic 

orthodoxy by Cornwall et al. (1986) indicated that in 

orthodoxy there are common ground (traditional) and sect 

specific (modern, particularistic) constructs. This 

suggests that constructs in the religious knowledge 

dimension may need to be defined within traditional and 

denominational perspectives. In Hunt's case the 

classifications would be traditional religious knowledge and 

literal-fundamental religious knowledge. 

At this point, it is informative to take a passing note 

of discussions of the construct validity of test scores 

elsewhere. Criterion-referenced analysis is concerned with 

differences in degree. Issues of dimensionality are issues 

of kind and therefore issues of construct validation. 

Guttman (1944) asserted that a universe of attributes may 

not form a scale in one population or that it may form a 
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scale in a different manner in a second population. These 

populations differ in kind (dimensionality) rather than in 

degree; the individuals in a population can be ordered from 

lower to higher only if they are part of the same scale 

(Guttman, 1944). Linn (1990) discussed the sensitivity of 

test items to instruction and curricula as an issue of 

dimensionality, Lane (1991) discussed the relationship of 

task demands and dimensionality, and Ackerman (1992) 

discussed item dimensionality. Moss (1992) showed that 

current scholarly literature regards construct validation of 

test scores as the central concern in the validity issue and 

that current considerations of the construct validity of 

test scores have expanded to include not only technical 

aspects but also social consequence concerns. 

Discussions in literature on the construct validity of 

test scores include findings in cognitive theory. Lane 

(1991) pointed out that the demonstration of cognitive 

ability through the cognitive processes required for the 

performance of the task demands specified by test items is 

relevant to construct validation. Zwick (1992) asserted 

that the current state of cognitive theory does not support 

one measurement theory over another. Yet the discussion by 

Smagorinsky and Smith (1992) on the transfer of knowledge 

seems to bear directly on construct validation and 

measurement instrument development. Smagorinsky and Smith 
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(1992) compared the arguments for general knowledge, task-

specific knowledge, and community-specific knowledge in the 

areas of composition and literary understanding. 

These discussions of general knowledge, task-specific 

knowledge, and community-specific knowledge have a direct 

bearing on the question of construct validity of test scores 

for both the orthodox and religious knowledge dimensions of 

religiosity. They seem to support the findings of Lindsey 

et al. (1986) and Cornwall et al. (1986) for traditional and 

modern and particularistic dimensions of orthodoxy. General 

knowledge seems to be the equivalent of traditional 

orthodoxy and religious knowledge. Community-specific 

knowledge appears to be the equivalent of particularistic 

orthodoxy and religious knowledge. Task-specific knowledge 

seems to be the equivalent of the application of orthodoxy 

and religious knowledge. 

In 1962 Glock noted that the published literature was 

nearly void of research on the intellectual dimension of 

religiosity. The work of the researchers cited above has 

made progress in establishing that religious knowledge is a 

distinct dimension of religion. The research cited above 

supports Glock's (1962) suggestion that the investigation of 

religious knowledge should consider subdimensions of what 

people know, their attitudes toward knowledge and their 

level of intellectual sophistication brought to the reading 
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and study of religious literature. Important also is the 

work which has shown that instruments developed to measure 

dimensions of religiosity, including religious knowledge, 

need to be sensitive to the construct validity of test 

scores. With these concepts in mind, it is time to consider 

the manner in which measurement theory can assist in the 

progress of the study of the religious knowledge dimension 

of religiosity. 

Measurement Theory 

Although the research and development of measurement 

instruments in religious education is embryonic, 

corresponding work in public education has made rapid 

progress in recent years. Contemporary measurement research 

and techniques involve three major approaches: (a) 

Classical True Score Theory, (b) Generalizability Theory, 

and (c) Latent Trait Theory. Classical true score theory, 

also known as norm-reference theory, is the most common and 

well known branch. The following discussion reviews the 

strengths and weaknesses of each of the theories and 

presents justification for the primary use of latent trait 

theory in the analysis of Form F. 

Classical True Score Theory 

Classical true score theory is based on the concept of 

a random variable, which is a hypothetical probability 

distribution of potential scores for an individual examinee. 
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The expected value of the random variable is the mean of the 

random variable. Any given test score is the observed or 

obtained score and is a realization of the random variable. 

The test score is considered a realization of the random 

variable, because it is not known in advance what purely 

chance happenings will affect the examinee's score in either 

a positive or negative direction (Crocker & Algina, 1986). 

The three major components in classical true score 

theory are the observed or obtained score, the true score, 

and the error score or error of measurement. Classical true 

score theory is an additive model in that the true score and 

the error score are assumed to add. Thus the observed score 

is the sum of the true score and the error score. The true 

score is considered stable, while the error score is 

considered random or unsystematic (Allen & Yen, 1979). The 

expected value of random error scores over repeated testings 

is the mean value of zero (Crocker & Algina, 1986). 

The error score is undifferentiated in classical true 

score theory. Although random error from many sources may 

influence the observed score, no attempt is made to 

differentiate the sources and to identify their impact upon 

the observed score (Cronbach, Gleser, Nanda & Rajaratnam, 

1972) . In fact true score theory is unable to model 

multiple sources of error (Shavelson, Mayberry, Li & Webb, 

1990). 



49 

Two things are done to identify or reduce random error. 

The first is to endeavor to ensure that the testing 

conditions are homogeneous for all examines on all tests 

over all testing occasions (Allen & Yen, 1979). The second 

is to consider one source of error at a time through 

reliability of test score research. Common methods of error 

identification and reduction in reliability of test score 

research are test-retest, parallel-forms, and internal 

consistency calculations (Webb, Rowley, & Shavelson, 1988). 

The usual result of the application of classical true 

score theory is a norm-referenced measurement instrument. 

The usefulness of such an instrument is limited to subjects 

and testing conditions identical to those used to develop 

the instrument and for whom norming data are available. A 

subject is ranked in relationship to the norm mean and the 

norming sample performance. The more able examinee is said 

to be the person whose probability distribution is higher 

than the probability distribution of a comparison examinee. 

Thus meaning for a raw score comes from its standing 

relative to the other raw scores in the same group. The 

emphasis is upon an examinee's score rather than the 

examinee's trait. Consequently, a ceiling effect may 

produce identical examinee scores for examinees with 

different abilities (Allen & Yen, 1975). 
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Constructing a measurement instrument using classical 

true score theory principles is more difficult than with 

some of the other test theory models. Item difficulty and 

discrimination are the two principal factors involved. 

These are arranged to provide maximum differentiation 

(variance) among the examinees and to achieve the desired 

test mean. 

Item difficulty and discrimination are group dependent. 

Item difficulty is the proportion of the group who answered 

the item correctly; this proportion changes with each group 

and is a group characteristic as well as an item 

characteristic (Lord, 1980). The decision to include or 

exclude an item to achieve the desired test performance is 

at best an educated guess. The effect of a particular item 

on the test performance is not known until the statistical 

data are recalculated each time an item is included or 

excluded. 

Classical true score theory provides well-known 

comparison data on subjects. It is most useful for the 

purpose of ranking examinees within a specified group when 

group standing is the desired information from the test. 

Its chief weaknesses, however, are its emphasis upon test 

score rather than ability, its sample dependent instruments, 

its instrument dependent scores and its inability to 

differentiate random error. Generalizability theory can 
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help overcome the differentiation of random error problem 

but not the sample dependent instruments and instrument 

dependent score problems. 

Generalizabilitv theory 

Generalizability theory is like classical true score 

theory in that it uses an analysis of variance procedure and 

assumes that sources of variance are additive (Webb, Rowley 

& Shavelson, 1988). Brennan (1983) said, "To an extent, 

generalizability theory can be viewed both as an extension 

of classical test theory and as an application of certain 

analysis of variance procedures to measurement models 

involving multiple sources of error" (p. 1). It differs 

from classical true score theory in that it differentiates 

the unsystematic error (Brennan, 1992). Cronbach et al. 

(1972) called this the multifacet analysis of error. 

The error components which are most frequently analyzed 

are form, occasion, and item. Persons are the object of 

measurement and, therefore, not a source of error (Webb et 

al., 1988). As an example, Shavelson et al. (1990) 

conducted a generalizability study in which Marine Corps 

riflemen (persons) were the object of measurement, and the 

facets of measurement error were locations, blocks, examiner 

types, stations and tasks. In another study, Webb, Herman 

and Cabello (1987) used generalizabiltiy theory to construct 

a domain-referenced diagnostic test on pronoun usage in 
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which students (persons) were the object of measurement and 

the facets of measurement error were pronoun rule, form, 

number, embeddedness and item. As Smith (1981) has shown, 

generalizability theory permits the use of many designs; 

therefore the researcher may choose the one which emphasizes 

the facets of interest and optimizes the accuracy of 

variance estimation. The advantage of generalizability 

theory over classical true score theory is immediately 

obvious: it enables the researcher to identify specific 

sources of random error in a single research project and to 

make modifications to average out the error (Webb et al., 

1988). And since generalizability theory uses data about 

measurement error collected from multiple sources, Thompson 

(1989) contended that the generalizability coefficient 

provides the best estimate of the reliability of scores it 

is possible to get. 

The perspective and terminology of generalizability 

theory also differs from classical true score theory. In 

generalizability theory, population refers to objects and 

universe refers to the conditions under which the objects 

could be observed (Cronbach et al., 1972; Brennan, 1992). 

Since generalizability theory focuses on the conditions of 

observations (universe) rather than the objects, it speaks 

of a universe score. The universe score is closely 

associated with the true score in classical true score 
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theory. The universe score is viewed as the "mean score for 

an object of measurement over all conditions in the universe 

of generalization" (Brennan, 1983, p. 4). 

Thus it is evident that generalizability theory, like 

classical true score theory, focuses upon the score rather 

than the trait of the examinee. In practice the observed 

score is used as if it were the universe score; hence the 

generalization is from the sample to the universe. 

Consequently, the question of the reliability of a score 

becomes a question of accuracy of generalization, or 

generalizability. Therefore, the coefficient of 

generalizability replaces the reliability coefficient of 

classical true score theory (Cronbach et al., 1972). 

Generalizability theory makes a distinction between two 

types of studies. Those studies which are used to determine 

the major sources of measurement error and develop a 

reliable instrument are called G studies. They are used in 

instrument development. Studies subsequent to G studies 

that are used to make decisions about the object are called 

D studies and use the data from the G studies. G studies 

are designed with the requirements of the D study in view 

(Webb et al., 1988). 

Generalizability theory focuses on solving the problem 

of undifferentiated measurement error through analysis of 

variance and making appropriate adjustments to reduce or 
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eliminate it. It offers an advantage over classical true 

score theory in that regard. The problems of an emphasis 

upon scores, sample dependent instruments, and instrument 

dependent scores, however, remain unsolved. Latent trait 

theory, on the other hand, focuses upon the ability of the 

examinee and develops invariant item parameters. 

Latent trait theory 

Latent trait theory models focus on the measurement of 

the ability (latent trait), 0, of the subject and the 

characteristics (parameters) of the items on the test. The 

core of the theory is a mathematical model, which purports 

to account for the manner in which subjects at different 

ability levels should respond to an item (Crocker & Algina, 

1986). The principle of latent trait theory is that persons 

with high ability levels should nearly always answer all 

easy items correctly, and the assumption is that the 

probability of 6 (Pd) increases as 0 increases (Lord, 1980). 

Item Response Theory. Latent trait theory models focus 

on the item parameters and are commonly known as item 

response theory models (IRT). They are further 

subclassified on the basis of the number of item parameters 

they incorporate. Thus there are one-, two-, three- and 

four-parameter models. The most common model for latent 

trait theory is the three parameter item response theory 

model advanced by Lord (1980). The Rasch-Model (Wright & 
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Stone, (1979) used in this study, however, is an alternative 

one-parameter latent trait theory model with some attractive 

features. 

A latent trait is a hypothetical and unobserved 

characteristic (Allen & Yen, 1979), which is operationalized 

by the items composing the measurement instrument. A latent 

trait is also called a "latent variable" or "construct". A 

latent trait can only be observed indirectly and is an 

abstraction based on the patterns of observations. Items 

are observable (indirect) manifestations of the latent 

trait; they are not the latent trait itself (Andrich, 1988). 

A latent trait is said to be continuous with values ranging 

from minus infinity to plus infinity (Allen & Yen, 1979). 

There are three assumptions about a latent trait and 

its operational items which are central to latent trait 

theory. The first assumption is that performance on a test 

can be described by one latent trait, 0, and the items in 

the test are homogeneous in measuring the trait (Allen & 

Yen, 1979). This is commonly referred to as the 

"dimensionality of the latent space" (Hambleton & Cook, 

1977, p. 77). Dimensionality of latent space refers to the 

number of latent traits that underlie a subject's test 

performance. Lord (1980) compared this to factor analysis 

and calls $ "the common factor of the items" (p. 19). It is 

common to assume that the latent space is unidimensional 
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(one latent trait) and that the items are homogeneous in 

measuring only a single latent trait (Hambleton & Cook, 

1977). 

It has been charged that the unidimensional assumption 

is too restrictive for the use of IRT with achievement 

testing (Linn, 1990). Linn (1990) listed three rejoinders 

in its defense. First, IRT is no more restrictive than true 

score theory instruments that report a single score; the use 

of a single score for a set of items assumes 

unidimensionality for those item sets. Second, it is 

possible to falsify an IRT model; a check on its 

dimensionality can be made, even though the issue of how 

dominant the common factor needs to be is debatable. Third, 

the content domain can be subdivided until the assumption is 

met. Thus the unidimensional assumption is not more 

restrictive in comparison to true score theory. 

Recent work by Ackerman (1992), however, has drawn 

attention to the need to investigate the validity of the 

unidimensional assumption carefully. The essential features 

of Ackerman's argument are that items and examinees interact 

and that a test composed of two or more items is most likely 

never truly unidimensional. Items can be sensitive to or 

reguire more than one ability to produce a correct response, 

and two or more abilities or some composite of abilities of 

the examinees may vary. Under these conditions, Ackerman 
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said the unidimensionality assumption is valid if an item is 

sensitive to more than one ability or requires more than one 

ability to produce a correct response and the examinees vary 

on only one of the abilities necessary to produce the 

correct response. The unidimensionality assumption is also 

valid, Ackerman said, if an item is sensitive to only one 

ability or the same composite, even though the examinees may 

vary on more than one ability. Finally, according to 

Ackerman, the unidimensional assumption is valid in a one 

item test. 

The second assumption is that the measurement 

instrument is composed of locally independent binary items 

(Allen & Yen, 1979). The strong local independence 

assumption states that the item responses of a subject are 

statistically independent. The weak local independence 

assumption states that "pairs of test items are uncorrelated 

for examines of the same ability level" (Hambleton & Cook, 

1977, p. 78). 

The third assumption is that the probability that a 

subject with a certain latent trait value passes an item is 

a cumulative normal or logistic function (Allen & Yen, 

1979). This is commonly referred to as the item 

characteristic curve, which is a "non-linear regression 

function of item score on the latent trait measured by the 

test" (Hambleton & Cook, 1977, p. 78). The item 
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characteristic curve may be defined by one-, two-, or three-

parameters (discrimination: a, difficulty: b, and 

guessing: c). Recently, Thissen, Steinberg, and 

Fitzpatrick (1989) proposed a fourth parameter, the 

distracter: d. 

In regards to the distracter, Thissen et al. (1989) 

believed that measurement precision is increased when 

information from the incorrect responses in multiple choice 

tests is included in the item response model. Their belief 

is that some examinees guess each of the response 

alternatives and that their responses are combined with 

those of the examinees who choose the response intentionally 

based on ability. Therefore, the distractor parameter "dk 

is the proportion of the examinees who don't know, but 

choose response category (or alternative) k" (p. 165) . 

General use of this parameter has not yet become wide 

spread, however. 

Latent trait theory differs from true score theory and 

generalizability theory on one important point. Earlier it 

was stated that item difficulty and discrimination were 

group and instrument dependent, but this is not true with 0 

and the item parameters. Lord (1980) stated that 8 is 

dependent only upon the ability of the examinees at a given 

level and that the item parameters are invariant across 

groups. This is so because "an item response function can 
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also be viewed as the regression of item score on ability" 

(p. 34), which is invariant; therefore the regression 

functions are also invariant. Loyd (1988) called this "the 

promise and potential of IRT" (p. 137). She said, 

Information from a sample of examinees on a set of 

items is used to estimate the parameters of the 

theoretical model describing the items; however, once 

these values are estimated, it is assumed that the 

original frame of reference (the original set of items 

and the original sample of examinees) is no longer 

prescriptive or restrictive. Instead, a subset of the 

items can be given to another sample of examinees and 

the responses can be used to locate each examinee on 

the scale of the underlying dimension, (p. 137) 

Advantages such as the above are often acquired at a 

cost, however. The cost of IRT is its complexity (Loyd, 

1988). Loyd noted that IRT has generated much interest and 

effort in the research community, but for the practioner IRT 

has not yet made a significant contribution to the 

improvement of educational measurement. An additional 

problem in the use of IRT on the practioner level, according 

to Loyd, is that research has not yet shown that the theory 

is robust to the violations of the assumptions of 

unidimensionality and invariance of item and ability 

estimates across samples. 
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Rasch Model. The mathematical model for the one-

parameter item response theory model and the Rasch-Model are 

identical. For that reason, they are often viewed as 

identical in theory as well. Some, however, have objected 

to that classification. Fisher (1989) argued that the idea 

Rasch espouses can be traced to ancient Greece. Fisher 

(1989) said, "In terms of the history of its development and 

the philosophical weight of its achievement, Rasch's work is 

not closely related to the IRT theories, and should be 

sharply distinguished from them" (p. 10). Shaw (1991) 

observed that the quality of the multiple parameter IRT 

models is proportional to the degree that the guessing and 

discrimination parameters are kept from varying. Shaw 

(1991) concluded that, "In theory and in practice, the 

Rasch-Model is a unique measurement archetype" (p. 131) . 

Andrich (1988), Fisher (1989), and Shaw (1991) 

connected the Rasch-Models to fundamental measurement 

concepts. Brogden (1977) has shown that the Rasch-Model is 

an application of the law of comparative judgment, and Luce 

and Tukey (1964) have developed it as a special case of 

additive conjoint measurement. Shaw (1991) and Wright 

(1988) asserted that the Rasch-Model is a definition of 

measurement and not a model for data. Brogden (1977) said, 

"the Rasch model is written as a model of the probability of 

an individual's responses to an item and thus is not 



61 

explicitly a model of the responses themselves" (p. 632) . 

Both Andrich (1988) and Shaw (1989) enumerated the aspects 

of fundamental measurement, which the Rasch-Model satisfies. 

According to Shaw (1989), fundamental measurement requires 

that: 

1. The measures of objects be free of the particulars 

of the agents used to estimate these measures and the 

calibrations of agents be free of the particulars of 

the objects used to estimate these calibrations. 

2. The measures of objects and calibrations of agents 

function according to the rules of arithmetic on a 

common scale so that they can be analyzed 

statistically. 

3. Linear combinations of measures and calibrations 

correspond to plausible concatenations of objects and 

agents (p. 131). 

The significance of the Rasch-Model to fundamental 

measurement for the social sciences must not be overlooked. 

Fisher (1989) said, "The cognitive base of fundamental 

measurement extends far beyond the confines of education 

through all science into philosophy and into the structure 

of measurement as it was realized in the course of the 

history of science" (p. 10). This equates measurement in 

the social sciences to measurement in the physical sciences. 
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It is important at this point to analyze the difference 

between the concept of fundamental measurement outlined 

above and the prevailing concept of measurement in the 

social sciences defined by S. S. Stevens. Stevens (1946) 

said measurement is "the assignment of numerals to objects 

or events according to rules" (p. SSST-2A). Stevens (1946) 

classified measurement according to the use of nominal, 

ordinal, interval, and ratio scales. Each scale has 

distinct mathematical properties and statistical operations 

applicable to measurements made with each type of scale 

(Stevens, 1946). These numerical labels, however, often 

loose their arithmetical meaning, which is necessary to 

calculate differences, means, variances or regressions 

(Linacre & Wright, 1989). In comparison, the goal of 

fundamental measurement and the use of the Rasch-Model is 

"to construct a system of invariant linear measures, to 

estimate their accuracy (standard errors) and to assess the 

degree to which these measures and their errors are 

confirmed in the data (fit statistics)" (Linacre & Wright, 

1989, p. 3). 

The unit of Rasch-Model measurement is the log-odds 

unit called the logit. The logit has a pre-determined 

mathematical length and a conceptual substantive length. 

The mathematical length is "the distance along the line of 

the variable which increases the odds of observing the event 
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specified in the measurement model by a factor of 2.718.., 

the value of 'e', the base of the 'natural' or Napierian 

logarithms used for the calculation of 'log' odds" (Linacre 

& Wright, 1989, p. 4). The substantive length of the logit 

is not pre-determined, however. Its length depends on both 

its numerical value and the conceptual distance between the 

benchmark elements chosen to give meaning to a variable 

(Linacre & Wright, 1989). 

The Rasch-Model has other characteristics that differ 

from the item response theory or latent trait theory models. 

First, it has the additional assumption that item-

discriminating powers are constant for all items (Allen & 

Yen, 1979). Wright (1977) called this a "supervised 

constant" (p. 104). Second, the total test score is a 

sufficient estimator of subject ability (Hambleton & Cook, 

1977). It has been shown by mathematical analysis that the 

estimators for the Rasch-Model parameters, ability and 

difficulty, are "sufficient, consistent, efficient and 

unbiased" (Wright, 1977, p. 100). Third, the measurement 

logic underlying the Rasch-Model is that "the more able one 

has a better chance for success no matter what the 

difficulty of the item" and "that the probability of success 

on the harder of two items should always be less than the 

probability of success on the easier, no matter who attempts 

the items" (Wright, 1977, p. 103). Fourth, item calibration 
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can be sample-free (Wright, 1977), and person measurement 

can be test-free (Wright, 1977). Fifth, the Rasch-Model is 

a logistic linear model. 

The essential feature of the third characteristic 

listed in the paragraph above is the encounter between the 

ability of the examinee and the difficulty (ability) of the 

item. Andrich (1990) argued convincingly that the 

examination of abilities through a written item is a 

technical evolution from oral assessment, in which the 

ability of the examiner must equal or exceed the ability of 

the examinee. Andrich (1990) said, "the written item is a 

substitute, . . . , for an interaction between two persons, 

the examiner and the student" (p. 102). Items are 

manifestations of the ability of the person constructing the 

items, and students' responses are engagements in an 

interaction with the expressed ability of another person 

(Andrich, 1990). Therefore, "an engagement between 

examiners and students is an engagement of abilities on both 

sides" (Andrich, 1990, p. 102). Ackerman (1992) spoke of 

this interaction of items and examinees in terms of the 

dimensionality of latent space as "the intersection of the 

set of abilities, each of which is measured by at least one 

item and the set of latent abilities on which examinees 

vary" (p. 68). 
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Critics of the Rasch-Model have called attention to 

weaknesses in its assumptions, the invariance of the item 

parameter, b, and its equal-interval property. It was noted 

above that Ackerman (1992) strongly urged that the 

assumption of unidimensionality be examined rather than 

assumed. Also he asserted that the dimensionality of a 

given test may change across different groups of examinees. 

Loyd (1988) drew attention to the same problem and suggests 

factor analysis and item content examination as methods to 

insure unidimensionality. Although he does not explain 

himself, Ackerman (1992) said that the assumption of equal 

discrimination is tenuous at best. 

The invariance of item parameters across groups is one 

of the greatest advantages of IRT and the Rasch-Model over 

true score theory or generalizability theory. Yet Loyd 

(1988) pointed out that research has not supported this 

assumption. Linn (1990) reviewed studies on the effects of 

curricula and instructional variation on IRT item invariance 

that have conflicting results; some supported the invariance 

assumptions and others did not. Linn, however, is not as 

critical of these findings and suggested that the degree of 

item invariance can be used to either decrease or increase 

the validity of scores. Sykes and Fitzpatrick (1992) 

started with an observed change in Rasch item b values over 

time and investigate alternative explanations for the 
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change. Their conclusion was the hypothesis that changes in 

curriculum emphasis most likely accounts for the change in b 

values. 

Finally, the significance of the equal-interval 

property of the Rasch-Model has been challenged by Zwick 

(1992). Zwick maintained that the equal-interval property 

is limited for two reasons. Zwick said, 

First of all, the fact that the modeled probabilities 

fly possess a desirable property does not . . . imply 

that application of the Rasch-Model will confer this 

property on the resulting scale. Second, the property 

applies to the logits of the probabilities of correct 

response and is therefore internal to the scale itself, 

(pp. 208-209) 

Although Zwick's points are well-taken, it is probably an 

instance of hyperbole for her to state, "When the 

characteristic to be measured cannot be directly observed, 

claims of equal-interval properties with respect to that 

characteristic are not testable and are therefore 

meaningless" (p. 209). 

The critics have made valid points and their views 

should be carefully considered. Latent trait theory and the 

Rasch measurement model, however, are the best measurement 

models available for criterion-referenced test development 

at the present time. Research work continues to improve 
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them. Latent trait theory emphasizes ability rather than 

test score, the Rasch-Model permits fundamental measurement 

of the engagement of person abilities (examiner and 

student), which are manifested through written items and 

written responses. 

Summary 

The review of literature on dimensionality of 

religiosity and measurement theory has focused the salient 

points for this research project. The study of the 

dimensionality of religiosity is rooted in personality 

theory. Religiosity appears to be multidimensional with 

religious knowledge as one of its dimensions. Studies in 

the dimension of Christian orthodoxy and cognitive theory of 

the transfer of knowledge in composition and literary 

understanding suggest that religious knowledge may have 

subdimensions. 

Construct validity of test scores has risen in 

scholarly literature to be the most prominent validity 

concern. It is of concern in item development and 

performance and in its social consequences. More emphasis 

is being given to the issue of the construct validity of 

test scores. 

The review of literature has shown that measurement 

theory has made significant advances in recent years. True 

score theory has been improved by generalizability theory, 
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so that undifferentiated error can be analyzed and 

identified. This allows more precision in reliability 

coefficients and improves the quality of the measurement 

instrument. Latent trait theory in the form of item 

response theory and the Rasch-Model focuses upon the ability 

of the examinee and offers to better estimate the 

interaction between the item and the examinee. Its promise 

of invariant item parameters has not yet been fulfilled, but 

this has not been shown to invalidate its claims; however, 

even this can have the positive effect of showing areas for 

instructional improvement. The choice of measurement model 

is a matter of the choice of acceptable presuppositions and 

the purpose and social consequences of the measurement 

instrument. 



CHAPTER III 

RESEARCH DESIGN 

Statement of Problem 

This study concerned a criterion-referenced analysis of 

Form F of the Standardized Bible Content Tests (SBCT) of the 

American Association of Bible Colleges (AABC). 

Purpose of Study 

The purposes of this study were to: (a) analyze 

subjects responses to the items in Form F of the 

Standardized Bible Content Tests of the American Association 

of Bible Colleges by principal component analysis and Rasch-

Model measurement and (b) determine the dimensionality of 

the construct represented by the items, determine the 

correlation of total scores on Form F to the Literal, Anti-

literal, Mythological (LAM) Scales, and determine the best 

criterion-referenced test (CRT) design of items from Form F 

using Rasch measurement procedures. 

Limitations of Study 

The study was limited to items currently used on Form 

F. Consequently, the depth of the questions does not go 

beyond the level of factual knowledge, and the cognitive 

skill processes do not go beyond the recognition, recall 

abilities. 

69 
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The population was confined to graduating seniors in 

Protestant Bible colleges where there is a 30 to 40 semester 

hour Bible content curriculum requirement. Christian 

liberal arts colleges and non-Protestant groups were not 

included in this study. 

Even though Parish (1984) has shown for Rasch-Model 

measurement procedures that a random sample produced the 

greatest stability for raw item difficulty variance and that 

a cluster sample design for small clusters of 5 to 10 has 

the next greatest stability, for practical reasons, neither 

the random sampling nor the cluster sampling technique were 

used in this study. Farish (1984) concluded that "the 

stabilities of item difficulty measures decrease as cluster 

sizes increase" (p. 23). Instead the nonrandom or model 

sampling technique was used (Freed, Ryan & Hess, 1991). The 

specific type of model sampling employed was the purposive, 

convenient, volunteer sampling method (King, 1967; Freed et 

al. 1991). It cannot be guaranteed, therefore, that the 

sample obtained for this study is representative of the 

population. 

Research Design 

This study was designed to determine the sample 

characteristics in relation to the Literal, Anti-literal, 

and Mythological scales, to determine the correlation of the 

subjects' responses on Form F to the Literal, Anti-literal, 
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Mythological Scales, and to determine the best criterion-

referenced test design of Form F using Rasch measurement 

procedures. The basic design employed was the 

representative design (Borg & Gall, 1983). The 

representative design is intended to reflect accurately: 

(a) "real-life environments in which learning occurs," and 

(b) "the natural characteristics of learners" (Borg & Gall, 

1983, p. 643). The representative design has the following 

assumptions: (a) "the characteristics of the natural 

environment are complex and interrelated; (b) "humans are 

active processors of information; they do not react 

passively to experimental treatments; and (c) because the 

behaving organism is complex, any experimental intervention 

is likely to affect the learner in complex ways" (Borg & 

Gall, 1983, pp. 643, 644). The design used currently 

accepted practices in factor analysis, correlation analysis, 

and Rasch-Model measurement analysis. 

Research Population 

The population for this study was graduating seniors in 

colleges that were members of AABC, some of which hold dual 

accreditation with the Southern Association of Colleges and 

Schools (SACS). The American Association of Bible Colleges 

is a professional accreditation association within the 

protestant tradition. A graduating senior is defined as any 

student within 30 semester hours of completing a Bachelor of 
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Science or a Bachelor of Arts degree. This conservative 

circumscription of the population is justified for the 

reason explained below. 

A distinguishing feature of this population is that 

each student is required to have a major in biblical studies 

consisting of a minimum of 30 semester hours of Bible and 

theology courses for non-ministerial students, or a minimum 

of 40 semester hours of Bible and theology courses for 

professional ministerial students (AABC, 1993-1994). This 

curriculum feature differs from Christian liberal arts 

schools and other denominational schools. Christian liberal 

arts schools typically require three to six semester hours 

of an introductory Bible course, such as Old or New 

Testament Survey, and non-AABC schools typically begin 

professional ministerial training at the graduate level. 

Although the issue is debated, researchers currently 

tend to classify significant differences in instructional 

emphasis as differences in kind rather than degree. Changes 

in kind are changes in dimensionality. Linn (1990) raised 

the issue and established that significant debate was 

occurring over whether or not changes in instruction and 

curricula alter dimensionality. Sykes and Fitzpatrick 

(1992), on the other hand, concluded their work with the 

hypothesis that changes in curriculum emphasis accounts for 

instability in the item b (difficulty) parameter. For this 
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reason, it seems best to be conservative and to restrict the 

population to those individuals with a similar amount of 

Bible and theological content instruction. 

The generalizability of this study, therefore, is to 

the population of graduating seniors within the American 

Association of Bible Colleges of the Protestant tradition. 

This, however, is a sizeable population. The accessible 

population was students enrolled during the 1992-1993 

academic year in the AABC colleges. The accessible 

population was 92 accredited, 5 candidate and 13 applicant 

schools, for a total of 110 AABC member schools. The full-

time equivalent student enrollment during the 1992-1993 

academic year was 26,866 in accredited schools, 320 in 

candidate schools and 1373 in applicant schools, for a total 

of 28,559 full-time equivalent students (AABC, 1992-1994). 

The number of graduating seniors in that group is unknown; 

although, if the graduating seniors were 15 percent of the 

total full-time equivalent students, there would be 4283 in 

the 110 schools. 

Selection of the Sample 

The model sampling concept with a purposive 

solicitation of volunteer schools and subjects was used 

(Freed, Ryan & Hess, 1991). A random sample, although the 

most desirable, was impractical for the resources available 

to conduct this study. To facilitate acquiring an adequate 
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sample, endorsement for this research project from AABC was 

requested and received. 

In the summer of 1992, colleges that represented a 

variety of some of the larger denominational groups were 

selected from the current directory of AABC colleges. In 

summer 1992, letters were sent to the presidents of three 

colleges located in the Dallas and Fort Worth area that 

requested participation in the research, and then more 

letters were sent to the presidents of other colleges 

outside of the Dallas and Fort Worth area. A copy of the 

AABC endorsement of this project was included in the letter 

to each president (see Appendix B). In addition, colleges 

that participated were offered the use of the data collected 

and analyzed from the students at their colleges. The 

letters were followed up with a telephone call to the 

president of the school. Fifteen colleges were contacted, 

and nine colleges agreed to participate in the study. 

Solicitation of colleges to participate was terminated, when 

it was estimated that the number participating would produce 

the desired student sample size. 

The presidents of the colleges that agreed to 

participate designated a person to coordinate the 

solicitation of volunteer students. This person, often the 

academic dean a department chair, solicited volunteers from 

the college's graduating senior class. All graduating 
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seniors in the college were encouraged to participate. The 

college coordinators used a variety of methods to contact 

students. Some mailed letters, some made announcements in 

group assemblies, some contacted professors with groups of 

seniors in their classes, others made personal contacts, and 

some offered students the choice of substituting this 

research instrument for an exit level examination required 

by their institution. The actual response rate to these 

requests ranged from approximately 10% to 70% of the 

graduating seniors in the college. The sample size desired 

was 200 subjects with approximately 30 subjects from each 

denomination. 

The ideal sample size for Rasch-Modlel measurement 

calibration ranges from 100 to 200 student responses for 

each item. Wright (1977) said, "calibration samples as 

small as 100 persons, producing calibration errors of about 

.25 logits, are useful" (p. 106). Farish (1984) has found 

that the increase in stability for sample sizes beyond 200, 

producing calibration errors of about .17 logits, is 

probably not economical. Sample size for a specified 

calibration error can be estimated with the formula 2.5/N1/2 

(Wright, 1977). 

Research Instruments 

Two research instruments were used in this study: 

Standardized Bible Content Tests Form F and the Literal, 
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Anti-literal, Mythological (LAM) Scales. These instruments 

have been previously developed and published. A summary of 

the technical data for each instrument is presented below. 

Standardized Bible Content Tests: Form F 

The American Association of Bible Colleges began work 

on measures of Bible knowledge in 1956 (AABC, 1980). The 

Standardized Bible Content Tests: Manual defines Bible 

knowledge "as factual knowledge of Bible books, people, 

history, doctrine, geography, and quotes" (p. 3). The 

target population is Bible college students from freshmen to 

graduating seniors. Each form is designed to balance item 

content, difficulty, and discrimination. Forms E and F were 

developed simultaneously and published in 1976. Form F 

differs from Form E only in the arrangement of the items. 

Form F has 150 questions and a 45 minute time limit; hence 

it is a speeded test. It is scored objectively and is a 

four choice per item test. 

Form F is a norm-referenced test developed according to 

the principles of classical true score theory. In the 1973-

75 academic year, a pool of items was created from items 

submitted by faculty members at Mid-South Bible College, 

Grace College of the Bible, Detroit Bible College, and Ft. 

Wayne Bible College and from questions from Forms A, B, C, 

and D. The questions were arranged on a grid according to 

the subjects: doctrine (25; 16.7%), history (35; 23.3%), 
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geography (6; 4.0%), books (35; 23.3%), quotes (18; 12.0%), 

and people (31; 20.7%). A pilot study was conducted with 

copies of Form E sent to the schools mentioned above. Items 

for the preliminary version of Form E were selected on the 

basis of item difficulty and discrimination from an item 

analysis of the pilot study. 

Form E was pre-tested in August, 1974 by administering 

it to approximately 1000 entering freshmen. Subsequently, 

the questions were further examined for conformity to the 

following guidelines: "(a) Questions must have good 

content, (b) questions should avoid insignificant 

information, (c) questions must have a wide range from easy 

to difficult, [and] (d) some questions should be thought-

provoking, including doctrinal questions arising out of the 

Biblical text" (AABC, 1980, p. 22). 

Form E was then standardized in 1975 by obtaining data 

from tests administered at "Johnson Bible College, Moody 

Bible Institute, Northwest College of the Assemblies of God, 

Philadelphia College of the Bible, Piedmont Bible College, 

and Southeastern Bible College" (AABC, 1980, p. 22). It was 

printed in its final form in 1976, and normative data for 

graduating seniors were collected in May, 1976. A larger 

sample of freshmen scores was collected in 1977. 

On Form E questions 1-77 are from the Old Testament, 

and questions 78-150 are from the New Testament. The items 
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on Form E were rearranged by subject to create Form F. In 

Form F, items 1-35 are history questions, 36-41 are 

geography questions, 42-72 are people questions, 73-90 are 

quotations, 91-125 are book related questions, and 126-150 

are questions related to Bible doctrines. 

The Manual reports the following information pertaining 

to reliability of test scores, validity of test scores, item 

difficulty and summary statistics for Forms E and F. The 

KR-20 reliability coefficient is .944 and the KR-21 

reliability coefficient is .940 on Form E with a standard 

error of measurement of "about 5 points" (AABC, p. 24). The 

Norms Supplement (AABC, 1982) provides percentile ranks and 

T-scores of raw scores for entering freshmen and graduating 

seniors on Forms A - E. The summary statistics for 

graduating seniors on Form E are number = 236, mean = 114.8, 

standard deviation = 22.5, standard error of the mean = 

1.46, standard error of measurement = 4.87, and KR-21 = .953 

(AABC, 1982, p. 23). Separate data for Form F is not 

provided. 

With respect to validity of test scores, the only 

information reported is the pre-test design analysis 

mentioned above, which appears to be a form of the 

judgmental method. The Manual contains the following 

statement concerning the validity of test scores from the 

Standardized Bible Content Tests. 
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In a sense, the Bible tests are self-validating in 

that they were tailored to measure the outcome of 

a single, well-defined behavioral objective, 

namely, factual Bible knowledge. Therefore, the 

Bible tests serve as their own criteria. Assuming 

the selection of relevant questions, reliability 

of measurement is the only question to be raised 

(AABC, 1980, p. 25). 

Nevertheless, the Manual states that potential users cannot 

assume test score validity for their purposes. It instructs 

potential users to examine the test content to determine its 

validity for their use. 

The Manual reports two predictive studies by member 

schools. Grace College of the Bible administered Form E to 

entering freshmen in the fall of 1978, and correlated the 

test scores to grades from Old and New Testament survey 

courses in the spring of 1979. The test scores correlated 

.41 with Old Testament grades and .48 with New Testament 

grades. Johnson Bible College administered the preliminary 

version of Form E to entering freshmen in the fall of 1975. 

The test scores correlated .54 with grades in the Old 

Testament course and .56 with grades in the New Testament 

course in the fall semester. 

According to the Manual, Johnson Bible College also 

administered the Nelson-Denny Reading Test along with 
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Preliminary Form E in the fall of 1975. Using end of the 

semester grades, the Reading Test correlated .47 with the 

Old Testament grades and .65 with the New Testament grades. 

The item difficulty range on Form E is from .19 to .81. 

Three items have a difficulty greater than .70, 13 items 

have a difficulty less than .30, and 134 items fall within 

the range of .30 to .70. The point-biserial correlation 

coefficient was used in the preliminary development work to 

identify invalid items for elimination from the final forms. 

Subscale scores were not studied in any of the 

standardization research. The Manual reports a local 

subscale study between the Old and New Testament subscales 

in Form E at Grace College of the Bible. The sample was 141 

entering freshmen, and the Pearson product-moment 

coefficient of correlation obtained was .814. 

The Literal. Anti-literal. Mythological (LAM) Scales 

The second major research instrument used was the LAM 

scales, which Hunt (1972) developed to measure the literal-

symbolic commitment of an individual to the interpretation 

of religion. The LAM scales are three ipsative scales, the 

L, A, and M scale. Hunt (1972) correlated the LAM scales 

with the McLean Religious World Views scale (RWV) to check 

the religious literalness of the scales he was developing. 

He reports that RWV correlated +.73 with the L scale, -.74 
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with the A scale, and -.10 with the M scale. His conclusion 

was that the LAM scales were a valid measure of literalness. 

Hunt (1972) conducted two internal consistency 

analyses. The first used the Gulliksen variance-covariance 

procedure. The second divided the sample into two equal 

groups on the basis of odd and even numbers. Items were 

chosen for the final form on the basis of their high 

correlation with their respective scales. Hunt also 

analyzed his data for differences between males and females. 

He found no statistically significant gender differences on 

any of the LAM scales. 

Hunt's (1972) conclusion was that the scales would 

yield independent scores for literal and symbolic 

interpretations of religion. His work, however, was limited 

to the christian tradition, and he states that the scales 

are probably limited to the christian framework (p. 45). A 

review of the LAM scales confirms Hunt's conclusions. 

These two instruments and five demographic questions 

were combined into one research instrument with Forms A and 

B. The five demographic questions were placed first in both 

forms. In Form A, the 150 Bible content questions of Form F 

were placed second and the 17 LAM Scale questions were 

placed third. In Form B, the 17 LAM Scale questions were 

placed second and the 150 questions of Form F were placed 

third. The purpose of alternating the sequence of Form F 
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and the LAM Scales was to control for potential systematic 

effects created by responding to either form first. 

Procedures for Collection of Data 

The coordinator at each college was instructed to set a 

primary and alternate test administration date, to select a 

suitable location for the test administration, and to notify 

the participating students of the date and location. The 

coordinators for the colleges away from the Dallas and Fort 

Worth area were asked to appoint a test administrator to 

administer the test, and an honorarium was offered to the 

appointed test administrators. 

Test administration instructions (see Appendix C) were 

prepared. The test administration instructions were 

discussed with each test administrator in written 

correspondence and telephone conversation to ensure that the 

procedures were clearly understood. The instructions were 

read by the test administrator at group administrations and 

given to the students to read for the individual 

administrations. 

Test booklets were numbered sequentially with Forms A 

and B alternating. Student identification numbers were 

placed on the optical card reader answer cards. The student 

identification number was an anonymous 9 digit number that 

included a code to identify the Form of the test, a code for 

the college that the student attended, and a case number for 
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the student at that college. For example, in the 

hypothetical identification number 230003002, the first 

digit, 2, represents Form B, the next four digits, 3000, 

represent the college designated 3000, and the last four 

digits, 3002, stand for the second student who took the test 

at college 3000 and are also the test booklet number. The 

test was administered personally by this researcher at two 

colleges in the Dallas and Fort Worth area. Test booklets 

with answer cards were mailed to the remaining test 

administrators and returned to this researcher after the 

test administration. 

The test was administered on the scheduled date at the 

participating colleges by the test administrator. The tests 

were distributed in numerical sequence with Forms A and B 

alternating. Students were encouraged to answer all 

questions and to take as much time as they needed. The test 

was untimed and students were dismissed as they finished. 

For students who were not able to attend the primary test 

session, alternate arrangements for individual 

administrations were made. Under the alternate arrangement, 

students were scheduled at individual times, given the test 

administration instructions to read, and completed the test 

under monitored conditions. 

The first test in the data collection process was 

administered in September, 1992, and the last test was 
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administered in April, 1993. All test booklets were 

returned to this researcher by May, 1993. Data collection 

terminated at this point, since all of the participating 

colleges had responded and a sufficient sample size had been 

achieved. 

Procedure for Analysis of Data 

The data were read into a flat ASCII file using an 

optical card reader. Then the data were edited so that the 

data columns from Form B matched the data columns of Form A. 

Subjects' responses to the items on Form F were transformed 

by the optical card reader software into 0,1 scores 

(incorrect, correct) for analysis. Item scores and person 

scores were computed by summing the columns and rows 

respectively of the responses to Form F. 

The responses to the 17 items of the ipsative LAM 

Scales were transformed into three person score variables 

corresponding to the L, A, and M scales by the SPSS count 

procedure. A variables score for each of the three scales 

was computed by summing the person score column for each 

scale. 

At this point it was decided to use listwise deletion 

of missing data. The response patterns indicated some 

students had omitted large sections of the research 

instrument for reasons other than not known or not reached. 

It was judged that these response patterns would more 
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seriously distort the data analysis than the loss of valid 

data by deleting the cases from the study. 

The demographic questions were analyzed by computing 

frequencies and percentages. No further analysis of these 

items was performed. 

Descriptive data summaries were computed for gender 

and religious affiliations and the total sample for each LAM 

scale. The Pearson product-moment correlation coefficient 

was computed to determine the correlation of each of the LAM 

scales to each subject's total score and the subscales 

scores on Form F. 

Principal components analysis with varimax rotation was 

used to determine the dimensionality of Form F. A factor 

scree plot was prepared. A multiple regression analysis of 

the principal component scree plot was performed (Zoski & 

Jurs, 1993). Principal components with eigenvalues greater 

than one were extracted. Second level principal component 

extraction was performed using the criteria of three or more 

items with item loadings .30 or greater. 

A subject variable was created by manually labeling 

each item according to its subject classification in the 

Manual. For each second level principal component, 

frequencies and percentages of items for the six subject 

categories were computed and compared to the item 

classification data reported in the Manual. Crosstabs for 
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frequencies of principal components by subjects were 

computed. These principal components were subjected to 

reliability analysis as separate scales. A subjective 

analysis of the items loading on each principal component 

was made to determine if coherent themes could be discerned. 

Third level principal component extraction was made based on 

coefficient a's .60 or greater, the crosstabs data, the 

factor scree plot, and the subjective analysis of the 

principal component theme. 

The third-level principal components were subjected to 

a conventional item analysis, and interscale correlations 

were computed. Final extraction of principal components was 

based on consistency of interscale correlations .30 or 

greater. 

Subjects' responses on Form F were further analyzed by 

Rasch-Model measurement analysis techniques. A normal 

distribution was assumed for each subscale for this 

analysis. Each principal component subscale was now treated 

as a separate variable. For each subscale, item measure 

statistics for each item and summary statistics for person 

and item measures were computed. 

Testing of Research Questions 

1. The Literal, Anti-literal, and Mythological 

biblical perspective characteristics of the sample subjects 

are descriptive statistics. Frequencies and percentages for 
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the total sample and sample subgroups by gender and 

religious affiliation for each LAM scale were reported. 

2. The dimensionality of the biblical knowledge 

variable was tested by two methods. Method one used the 

exploratory principal components analysis with varimax 

rotation. Principal component extraction was on the basis 

of eigenvalues greater than one. A factor scree plot was 

also produced and examined for evidence of significant 

principal components. Principal components with three or 

more items loading .30 or greater were extracted on the 

second level extraction. Coefficient a's above .60 and 

interscale correlations above .30 were also criteria used to 

select principal components on a third level extraction. 

Method two was a subjective analysis of principal components 

to determine which principal components had a plausible 

theme. 

3. The Pearson product-moment correlation coefficient 

between the total person score and each LAM scale was 

computed and reported. Statistical significance at the .05 

and .01 probability levels is reported. 

4. The Pearson product-moment correlation coefficient 

between the subscale person score and each LAM scale was 

computed and reported. Statistical significance at the .05 

and .01 probability levels is reported. 
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5. The target specifications G(M,S,D) are descriptive 

Rasch measurement ability statistics. The target 

dispersion, D, is assumed to be unit normal for this study. 

Thus M ± 2S includes .95 of the unit distribution, and M ± 

3S includes .99 of the unit distribution. The alternative 

is the Tchebyceff interval for an unknown distribution; M ± 

2S includes .75+ of the unit distribution, and M ± 3S 

includes .89+ of the unit distribution. 

6. The test characteristics, T(H,W,L), are Rasch 

measurement descriptive statistics determined subsequent to 

the removal of misfitting items. The best test design is 

determined by matching the test height, H, to the target 

mean, M, widening the test, W, sufficiently to cover the 

target dispersion, S, and lengthening the test, L, to 

achieve the desired precision, SEM (Wright & Stone, 1979). 

7. The item measure statistics on each subscale of 

Form F were computed using Rasch-Model analysis and 

reported. Infit and outfit statistics were reported for 

each item on each scale. Item redundancy is indicated by 

mean square fit <0.8 or standardized fit <-2. Potential 

item irregularities are indicated by mean square fit >1.2 or 

standardized fit >2 (Wright, 1991). 

Summary 

This study involved a criterion-referenced analysis of 

the Standardized Bible Content Tests Form F. A research 
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instrument composed of Form F, the LAM Scales, and five 

demographic questions was used to collect the data. The 

purposes of the study were to examine the dimensionality of 

Form F by principal components analysis and correlation 

analysis to the LAM Scales. The population for this study 

was graduating seniors in AABC member colleges. 

The research design was a representative design. A 

model, purposive, volunteer sampling technique was used for 

both the selection of schools and subjects. The desired 

sample size was 200 subjects responding to each item. 

Data were collected on optical mark reader cards. Data 

for the dimensionality analysis were analyzed by using the 

principal components analysis procedure in SPSS for Windows. 

The Rasch-Model measurement program BIGSTEPS was used to 

accomplish Rasch-Model analysis to determine item fit, the 

target population description, and the best test design. 



CHAPTER IV 

FINDINGS OF THE STUDY 

During the 1992-1993 academic year, research was 

conducted that involved a criterion-referenced analysis of 

Form F of the Standardized Bible Content Tests (SBCT) of the 

American Association of Bible Colleges (AABC). The purposes 

of this study were to: (a) analyze subjects responses from 

Form F of the Standardized Bible Content Tests of the 

American Association of Bible Colleges by factor analysis 

and the Rasch measurement model and (b) determine 

dimensionality of Form F, determine the correlation to the 

Literal, Anti-literal, Mythological (LAM) scales, and 

determine the best criterion-referenced test (CRT) design of 

Form F using Rasch-model measurement procedures. 

A single research instrument composed of three parts 

was used to collect the data. The first part was 

demographic questions, the second part was the SBCT, Form F, 

and the third part was the LAM scales. Two forms of this 

instrument, as described in Chapter III, were used: Form A 

in the sequence of demographic, Form F and LAM scale 

questions, and Form B with the sequence of Form F and the 

LAM Scales reversed. 

90 
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The research instrument was sent to the nine AABC 

member institutions that agreed to participate in the study. 

A total of 179 subjects from the nine institutions 

volunteered to complete the research instrument. The data 

were collected to answer these research questions: 

1. What are the Literal, Anti-literal, and Mythological 

biblical perspective characteristics of subjects by 

gender and religious affiliation and in the total 

sample for each LAM scale? 

2. What is the dimensionality of the Standardized Bible 

Content Tests Form F? 

3. What is the correlation between subject responses on 

the Literal, Anti-literal, and Mythological scales and 

correct responses on Form F? 

4. What is the correlation between subject responses on 

the Literal, Anti-literal, and Mythological scales and 

correct responses in each subscale in Form F? 

5. What is the target (G) specification in terms of its 

center (M), dispersion (S), and its distribution (D), 

G (M, S,D)? 

6. What is the best test design (T) in terms of its height 

(H), width (W), and length (L), T(H,W,L)? 

7. What items on Form F are suitable for use in defining a 

variable in each subscale of Form F using the Rasch 

model item fit statistics? 
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Procedures 

Using SPSS for Windows, the first data treatment was 

the SPSS frequencies and percentages procedure for the 

demographic questions. Then the responses to the LAM scales 

were separated into Literal, Anti-literal, and Mythological 

variables using the SPSS count procedure. A subject 

variable was created by manually labeling each item on Form 

F according to its subject classification in the 

Standardized Bible Content Test Manual (Manual): books, 

history, geography, people, quotes, and doctrine. 

At this point, the decision was made to use listwise 

deletion of missing data for the remainder of the data 

analysis. Some answer cards had response patterns with 

large sections of missing data and erratic responses. It 

appeared that some subjects had failed to respond for 

reasons other than lack of knowledge or for not reaching the 

item. The researcher judged that the missing data would 

distort the results of this project more than the loss of 

the valid data would. Following that decision, the 

descriptive data for the total sample, gender, and religious 

affiliation on each LAM scale were computed. 

Next the SPSS principal components factor analysis with 

varimax rotation was performed, and a factor scree plot was 

prepared. The principal component scree plot was analyzed 

using multiple regression analysis (Zoski & Jurs, 1993). 
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Principal components analysis attempts to form linear 

combinations of variables. Varimax rotation is an 

orthogonal rotation that attempts to find the smallest 

number of variables that have a high loading on a factor. 

First-level principal components were extracted using the 

criteria of eigenvalues greater than one. In principal 

components analysis each variable has a variance of one, 

therefore factors with eigenvalues less than one are no 

better a single variable (SPSS, 1993). 

At this point the results of the data analysis 

indicated that it was incorrect to proceed to investigate 

Form F as a unidimensional unit. Therefore the research 

inquiry followed the routes developed from the principal 

components analysis, and a second-level principal component 

extraction was made using the criteria of three or more 

items with a factor loading greater than .30 (King, 1967; 

Kim & Mueller, 1978). 

For each second-level principal component, frequencies 

and percentages of items for the six subject categories were 

computed and compared to the item classification data 

reported in the Manual. Crosstabs for frequencies of 

principal components by subjects were computed. Person 

scores, using the SPSS count procedure, and interscale 

correlation coefficients, using the SPSS reliability 

procedure, were computed for each second level principal 
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component. A singular matrix was found, and items with 

equal means and standard deviations in the scale were 

deleted on the basis of the lowest factor loading until the 

dependency was removed from the scale. A subjective 

analysis to determine a preliminary principal component 

theme was made by examining the item content, correct 

response of each question and the literary context upon 

which the item was based. Third-level principal component 

extraction was based on the crosstabs data, the factor scree 

plot, the multiple regression analysis of the factor scree 

plot, a scale reliability coefficient a over .60, and the 

subjective analysis of the principal component theme. 

Third-level principal components were treated as 

subscales and analyzed by computing conventional item 

analysis and interscale correlation data using ITEMAN 

(Assessment Systems Corporation, 1993). A final principal 

component extraction was based upon the consistency of 

interscale correlations over .30. Correlation coefficients 

with listwise deletion of missing data were computed between 

the total person scores and the LAM Scales for the overall 

extracted scale and each principal component subscale. 

Correlation coefficients were tested for statistical 

significance experimentwise for the total score and 

familywise for the subscale scores at the .05 probability 

level, using Dunn's (1961) multiple comparison procedures. 
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The final principal component subscales were subjected 

to Rasch-Model measurement analysis using BIGSTEPS (Linacre 

& Wright, 1991-1993). A normal distribution was assumed for 

each subscale for this analysis. For each subscale, item 

measure statistics for each item and summary statistics for 

person and item measures were computed. The items were 

arranged in item measure order by subscale. A theoretical 

best test design was computed for each subscale. 

Data analysis was terminated at this point. Further 

variable definitions and item selections depend upon an 

exegetical analysis of each item in its literary context. 

Then the exegetical information must be synthesized to 

determine each variable theme, items that do not contribute 

to the variable definition must be deleted and additional 

items must be created to complete the definition of each 

variable. Finally, the items must be recalibrated and the 

variables reexamined. This process continues until the 

variable is defined. 

Results 

A review of the demographic information presented in 

Table 1 shows the gender, age, religious affiliation, 

college major, and type of degree program composition of the 

sample. Examination of the data in Table 1 shows that the 

sample consisted of more than twice as many males as 

females, more than twice as many subjects in the age group 
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18 - 25 than any other, more than twice as many preaching or 

biblical studies majors than any other and that nearly all 

of the respondents were in a four year, on campus degree 

program. More respondents were affiliated with the Baptist 

denomination than any other. 

Table 1 

Selected Demographic Features of Sample 

Demographic Frequency Percent 

Gender 

Male 

Female 

Missing 

Age 

1 8 - 2 5 

2 6 - 3 5 

3 6 - 4 5 

4 6 - 5 5 

Missing 

Religious Affiliation 

Baptist 

Christian 
(Disciples) 

Assemblies of God 

125 

52 

2 

115 

50 

11 

2 

1 

69 

12 

36 

6 9 . 8 

2 9 . 4 

1.1 

6 4 . 2 

2 7 . 9 

6.1 

1.1 

. 6 

3 8 . 5 

6 . 7 

20.1 

table continues 
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Demographic Frequency Percent 

Church of God 
(Anderson) 12 6.7 

Other 49 27.4 

Missing 1 . 6 

Major 

Preaching -
Biblical Studies 89 50.6 

Christian Education 24 13.4 

Sacred Music 8 4.5 

Youth Ministry 15 8.4 

Business -
Elementary Education 40 22.3 

Missing 3 1.7 

Degree Program 

4 Year On Campus 164 91.6 

4 Year Off Campus 14 7.8 

Missing 1 • 6 

Note. N = 179. 

Research Question One 

The first research question asked for the gender, 

religious affiliation, and total sample characteristics on 

each LAM scale. The results are presented in Table 2. The 

LAM scales consist of 17 items with three choices. Choices 
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A, B, and C represented the Literal, the Anti-literal, and 

Mythological scales respectively. A person who selected 

response A for each of the 17 items had a score of 17 for 

the Literal scale and zero for the Anti-literal and 

Mythological scales. A review of the data in Table 2 shows 

that the mean score for the Literal scale was above 14 in 

each subgroup, which was far above the mean scores for the 

Anti-literal and Mythological scales. 

Table 2 

Mean Scores on the LAM Scales bv Gender. Religious 

Affiliation and Total Sample 

Group 
Standard Number of 

Mean Deviation Respondents 

Gender 

Males 

Females 

Religious Affiliation 

Baptist 

Christian 
(Disciples) 

Assemblies 
of God 

Church of God 
(Anderson) 

Literal Scale 

16.01 

15.91 

16.63 

15.25 

15.67 

14.80 

1.90 

2.04 

.97 

2.25 

2.39 

93 

34 

52 

24 

2.30 10 

table continues 
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Group Mean 
Standard 
Deviation 

Number of 
Respondents 

Other 15.73 2.25 33 

Total Sample 15.95 1.97 128 

Anti--Literal Scale 

Gender 

Males .02 .15 93 

Females .00 .00 34 

Religious Affiliation 

Baptist .00 .00 52 

Christian 
(Disciples) .13 .35 8 

Assemblies 
of God .04 .20 24 

Church of God 
(Anderson) .00 .00 10 

Other .00 .00 33 

Total Sample .02 .12 128 

Mythological Scale 

Gender 

Males .97 1.88 93 

Females 1.09 2.04 34 

Religious Affiliation 

Baptist .37 .97 52 

table continues 
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Group Mean 
Standard 
Deviation 

Number of 
Respondents 

Christian 
(Disciples) 1.63 2.33 8 

Assemblies 
of God 1.29 2.31 24 

Church of God 
(Anderson) 2.20 2.30 10 

Other 1.27 2.25 33 

Total Sample 1.04 1.96 128 

Note, n = 128. 

Research Question Two 

The second research question asked for the 

dimensionality of Form F, and principal components analysis 

with varimax rotation was used to analyze the data. 

Principal components analysis examines the observed 

variables to determine the orthogonal linear combinations 

that account for the greatest amount of variance. Varimax 

rotation is an orthogonal rotation which minimizes the 

number of high loading variables on each factor. The first 

component extracted accounts for the greatest amount of 

variance (Kim and Mueller, 1978). Examination of the data 

in Table 3 shows that 49 principal components with 

eigenvalues greater than one were extracted and that the 

first component accounts for 14.4% of the variance. 
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Table 3 

Principal Components with Eigenvalues Greater than One 

Cumulative 
Principal Percent of Percent of 
Component Eigenvalue Variance Variance 

1 21.54 14.4 14.4 

2 4.54 3.0 17.4 

3 3.93 2.6 20.0 

4 3.72 2.5 22.5 

5 3.46 2.3 24.8 

6 3.39 2.3 27.1 

7 3.25 2.2 29.2 

8 3.16 2.1 31.3 

9 3.09 2.1 33.4 

10 2.88 1.9 35.3 

11 2.78 1.9 37.2 

12 2.69 1.8 39.0 

13 2.68 1.8 40.7 

14 2.58 1.7 42.5 

15 2.55 1.7 44.2 

16 2.55 1.7 45.9 

17 2.42 1.6 47.5 

18 2.40 1.6 49.1 

19 2.30 1.5 50.6 

table continues 
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Principal 
Component Eigenvalue 

Cumulative 
Percent of 
Variance 

Percent of 
Variance 

20 

21 

22 

23 

24 

14 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

2 . 2 5 

2.18 

2.11 

2.10 

2 . 0 4 

2 . 5 8 

1 . 9 9 

1 . 9 2 

1 . 8 7 

1 . 8 3 

1 . 7 7 

1 . 7 3 

1 . 6 9 

1 . 6 4 

1 . 5 9 

1 . 5 3 

1 . 5 0 

1 . 4 5 

1 . 4 2 

1 . 3 8 

1 . 3 3 

1 . 5 5 2 . 1 

1 . 5 5 3 . 6 

1 . 4 5 5 . 0 

1 . 4 5 6 . 4 

1 . 4 5 7 . 7 

1 . 7 4 2 . 5 

1 . 3 5 9 . 1 

1 . 3 6 0 . 3 

1.2 61.6 

1.2 62.8 

1 . 2 6 4 . 0 

1 . 2 6 5 . 1 

1 . 1 6 6 . 3 

1 . 1 6 7 . 4 

1 . 1 6 8 . 4 

1 . 0 6 9 . 4 

1 . 0 7 0 . 5 

1 . 0 7 1 . 4 

. 9 7 2 . 4 

. 9 7 3 . 3 

. 9 7 4 . 2 

table continues 
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Principal 
Component Eigenvalue 

Cumulative 
Percent of 
Variance 

Percent of 
Variance 

40 1.30 .9 75.0 

41 1.30 .9 75.9 

42 1.25 .8 76.7 

43 1.21 .8 77.5 

44 1.17 .8 78.3 

45 1.14 .8 79.1 

46 1.10 .7 79.8 

47 1.09 .7 80.5 

48 1.05 .7 81.2 

49 1.01 .7 81.9 

Note, n = 135. 

The scree plot in Figure 1 amplifies the data in Table 

3. The scree plot shows that the steepest part of the line 

occurs within the first nine components and that the line 

becomes increasingly gradual, so that it is nearly flat from 

the 49th component forward. Where the line changes from 

steep to flat is the point at which principal component 

extraction should terminate. The Zoski and Jurs (1993) 

multiple regression analysis of the principal component 

scree plot (Appendix D) produced data similar to that in 

Table 3 and Figure 1. 
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Examination of the evidence in Table 3 and Figure 1 

indicates that Form F is multidimensional. The extraction 

process produced 49 orthogonal components with eigenvalues 

greater than one and no single component that accounted for 

50 percent or more of the variance. 

Figure 1. Principal Component Scree Plot 
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Principal Component Number 

In order to clarify the dimensions of Form F and to 

complete the purpose of this project, further analysis of 

the data was conducted. Principal components analysis was 

repeated with the SPSS principal components analysis program 

blocking items that loaded less than .30 on the principal 

components. Components that had three or more items with 
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item loadings .30 or greater were extracted, and the initial 

49 principal components were reduced to 22 by this 

procedure. The second-level principal components are 

presented in Table 4 with the original Form F item numbers 

and with their item loading values. 

Table 4 

Principal Components with Three or More Items with Item 

Loadings .30 or Greater 

Principal Component 
Form F 
Item 
Number 1 2 3 4 5 

113 .745 

14 .594 

134 .594 

76 .580 

79 .485 

71 .421 

51 .415 

85 .369 

32 .360 

64 .357 

127 .327 

50 .307 

75 .304 

table continues 



Form F 
Item 
Number 

106 

Principal Component 

104 

110 

28 

6 

111 

105 

62 

116 

44 

9 

67 

120 

16 

82 

1 3 1 

150 

112 

78 

96 

73 

63 

. 7 8 6 

. 4 7 5 

. 4 3 8 

. 3 7 8 

. 3 4 1 

. 3 0 1 

. 7 6 1 

. 4 5 5 

. 4 0 2 

. 3 9 3 

. 3 6 7 

,800 

605 

385 

347 

336 

304 

.7 92 

539 

358 

344 

table continues 
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Form F 
Item 
Number 

Principal Component 

6 

139 

89 

148 

90 

114 

147 

107 

60 

53 

129 

102 

. 8 0 4 

. 4 7 7 

. 3 7 3 

. 3 6 7 

. 3 5 9 

. 3 0 4 

,783 

,439 

,367 

,338 

,327 

Principal Component 

8 10 11 12 13 14 

122 

132 

118 

27 

74 

61 

143 

,799 

,410 

323 

, 8 2 6 

,584 

395 

319 

table continues 
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Form F 
Item 
Number 

Principal Component 

10 11 12 13 14 

68 

56 

2 

126 

145 

91 

81 

57 

138 

121 

41 

36 

3 

83 

47 

10 

i 850 

.461 

.361 

,327 

. 793 

. 458 

. 329 

832 

488 

395 

. 7 6 7 

. 6 6 5 

. 3 7 5 

. 8 4 1 

. 5 4 6 

. 3 7 0 

Principal Component 

15 16 18 20 22 27 35 

137 

133 

,788 

410 

table continues 
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Principal Component 
Form F 
Item 
Number 15 16 18 20 22 27 35 

130 .381 

5 .830 

69 .388 

45 .338 

123 .776 

25 .370 

26 -.321 

48 .751 

31 .452 

19 .433 

146 .798 

66 .415 

99 .373 

125 .804 

88 .362 

54 .320 

8 6 .793 

9 2 .359 

7 7 .349 
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Form F 
Item 
Number 42 

Principal Component 

115 .684 

65 .465 

15 -.390 

Note, n = 135. 

These 22 principal components were subjected to several 

additional analyses. The assumption at this point was that 

the items loading on the principal components probably 

formed themes which defined unknown variables. Upon 

reflection the mostly likely themes to consider appeared to 

be (a) a biblical content theme that followed the six 

subject areas of the test specifications of Form F, (b) a 

biblical theological theme, or (c) a systematic theological 

theme. 

The first additional analysis was the SPSS crosstabs 

procedure to determine if the items loading on the principal 

components formed biblical content themes. The distribution 

of items in Table 5 shows that the items loading on the 

principal components are various combinations of the six 

subject areas in the test specifications and that they have 

not grouped consistently by biblical content theme. 
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Table 5 

Distribution of Items bv Principal Component and Biblical 

Subi ect 

Biblical Sub j ectb 

Principal 
Component® B D G H P Q 

1 2 2 2 4 4 

2 4 2 

3 1 3 3 

4 3 2 1 1 

5 1 1 2 

6 1 3 2 

7 2 1 2 

8 2 1 

9 1 1 1 1 

10 1 1 2 

11 1 1 1 

12 1 1 1 

13 2 1 

14 1 1 1 

15 3 

16 1 2 

18 1 2 

20 2 1 1 

table continues 
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Biblical Subject 

Principal 
Component B D G H 

22 1 1 1 

27 1 1 1 

35 1 2 

42 1 1 1 

aPrincipal component numbers equate to Table 3. bB = Books; 

D = Doctrine; G = Geography; H = History; P = People; Q = 

Quotes. 

To investigate the alternative explanations of biblical 

or systematic theological themes, the questions with their 

correct answers were written out for each of the 22 

principal components. To guide this part of the data 

analysis, the researcher consulted Mickelsen (1963) for a 

distinction between biblical and systematic theology. 

Mickelsen says, "biblical theology seeks to discover how the 

original author and original readers were influenced by 

their historical situation and how the message from God was 

peculiarly suited to that historical situation" (p. 344). 

Concerning systematic theology Mickelsen (1963) says, "a 

systematic theologian takes the theological materials from 

this comprehensive whole ["the whole of the Bible"] and 
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arranges these in a logical framework which he himself has 

created" (p. 345). 

A review of the items by principal component in view of 

Mickelsen's (1963) criteria showed that the items did not 

appear to group by biblical theological themes. Although 

AABC did not grant permission to reproduce the questions 

from Form F in this manuscript (R. Bell, personal 

communication, May 10, 1993), the evidence can be 

illustrated. Referring to principal component 1 in Table 5, 

the two book items came from the Old and New Testaments, one 

doctrine and one history item each came from the Old 

Testament and the New Testament, the four items about people 

involve four people in three books in the Old and New 

Testaments, and the four quote items involve four people and 

four books in both the Old and New Testaments. It is clear 

that in principal component 1 there is more than one 

original author with one set of original readers in one 

historical situation. The pattern illustrated by principal 

component 1 appeared to be consistent for all 22 principal 

components. 

The pattern described for principal component 1 seemed 

to fit best Mickelsen's (1963) description of systematic 

theology as materials taken from the whole Bible and 

arranged in some order. From this perspective, each item, 

as a factual content item, would be related to a specific 
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biblical text and represent a biblical doctrine in that 

text. Collectively, the items on each principal component 

would represent a common doctrine. 

A brief review of the biblical context of each item was 

made with a view towards determining the plausibility of 

this explanation. Possible systematic theology themes were 

gathered from Thiessen's Lectures in Systematic Theology 

(1949). Although an older work, it was widely used in AABC 

colleges. Then a subjective analysis of each principal 

component was made to determine the plausibility of its 

having a systematic theological theme. 

In the process of the analysis, it was observed that 

items might be reflecting the positive and negative 

gualities of a doctrine. For example, it appears that 

sanctification is a possible theme for principal component 

1. Item 113 with the highest loading on that component 

comes from a biblical text in which unsanctified behavior is 

emphasized, item 79 comes from a text in which sanctified 

behavior is exemplified, and item 85 comes from a text which 

gives the basis of sanctification. The result of the 

analysis was that it seemed plausible that the items from 

Form F were loading on principal components according to 

systematic theological themes. The evidence seemed certain 

enough to make this a tentative explanation for the themes 

of the principal components. 
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A subjective comparison of the items loading on each 

principal component to the items in the religious knowledge 

scale that King and Hunt (1972) developed was also made. 

There is an observable theological nature to the items in 

Form F compared to the factual nature of the items in King 

and Hunt's (1972) religious knowledge scale. The evidence 

suggests that the original Form F is a multidimensional 

instrument measuring several systematic theology doctrines. 

The depth of analysis here supports only the proposal 

that systematic theological themes explain the principal 

components and not specific theme labels for each principal 

component. The focus of this research project is upon 

statistical analysis of the instrument, and to make a more 

conclusive determination of specific themes for each 

principal component would require an exegetical analysis of 

the biblical context of each item (Ramm, 1970). The 

evidence was judged strong enough to proceed on the basis 

that each principal component could be a legitimate variable 

measuring a systematic theology theme with the data analysis 

for the remaining research questions of this study. 

In order to select the best variables of the 22 

principal components for the final analysis in this study, 

further statistical analysis was performed. Each of the 22 

principal components was treated as a separate scale and 

submitted to SPSS reliability analysis. 
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The first reliability analysis found that scale 1 had a 

determinant of the matrix that was close to zero, which 

indicated a linear dependency among the items on the scale. 

An examination of the descriptive item statistics for scale 

1 revealed that three pairs of items had identical means and 

standard deviations: items 113 and 71, items 32 and 76, and 

items 75 and 79. Items 32, 71, and 75, which had the lowest 

item loadings (Table 4), were removed from the scale. The 

reliability analysis was repeated and the results showed 

that the linear dependency had been removed. Coefficient 

a's for the 22 scales from the reliability analysis are 

shown in Table 6. Coefficient a is determined in part by 

the scale length. In view of the short length of these 

scales, all scales with coefficient a's over .60 were judged 

sufficiently reliable to be retained for further analysis. 

Nine scales with coefficient a's over .60 were 

submitted to interscale correlation analysis based on total 

scores with listwise deletion of missing data. A review of 

the results shown in Table 7 shows that scale 13 had 

correlations below .30 with five of the nine scales. The 

other scales correlated above .30 consistently with each 

other. The pattern of low correlations with five of nine 

scales for scale 13 seemed sufficiently severe to warrant 

dropping scale 13 from further analysis. Accordingly, scale 

13 was eliminated from the remaining data analysis. 
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Table 6 

Scale Coefficient Alpha's 

Scale 
Coefficient 

Alpha Scale 
Coefficient 

Alpha 

1 .811 12 .571 

2 .694 13 .607 

3 .734 14 .540 

4 .637 15 .557 

5 .642 16 .484 

6 .715 18 .148 

7 .624 20 .470 

8 .480 22 .481 

9 .656 27 .455 

10 .582 35 .432 

11 .563 42 .114 

Note. Scale numbers equate to principal component numbers 

in Table 3. n = 135. 

As a final check on the adequacy of these eight scales 

for further use, a classical true score theory item analysis 

was performed with the ITEMAN program (Assessment Systems 

Corporation, 1993). Examination of the results from this 

analysis, presented in Table 8, shows that each of the 

scales is negatively skewed. A negative skew shows that 

there were more high scores than low scores, which is 
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confirmed by an examination of each subscale median, mean 

and mean p. There it can be seen clearly that the scores 

are high. 

Table 7 

Interscale Correlation Coefficients 

Scale 1 2 3 4 5 6 7 9 13 

1 — 

2 .454 — 

3 .456 .448 — 

4 .445 .378 .416 — 

5 .569 .366 .413 .353 — 

6 .435 .325 .490 .423 .302 — 

7 .433 .415 .487 .410 .468 .412 — 

9 .419 .358 .368 .375 .387 .402 .355 — 

13 .311 .246 .382 .207 .294 .252 .316 .247 

Note, n = 135. 

As a further confirmation that the scales are suitable 

for further use, it can be seen that the mean point 

biserial's are all positive and above .50. This indicates 

that the items are functioning correctly. At this stage in 

the research, it was judged that the analysis of principal 

components was completed and that data analysis for the 

remaining research questions should continue. 
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Research Questions Three and Four 

Research questions three and four asked for the 

correlations between the total and subscale scores and each 

LAM scale. Examination of the data in Table 9 reveals that 

there is a positive correlation between all scores and the 

Literal scale and between Scale 6 and the Anti-literal 

scale. All other correlations are negative. Using the Dunn 

multiple comparison procedure, statistically significant 

correlations were found between the total score and the 

Literal and Mythological scales and between Scale 1 and the 

Literal and Mythological scales. 

Table 9 

Correlations Between Scores and the LAM Scales 

Scale Literal Anti-literal Mythological 

Total . 3 0 2 * - . 0 8 8 - . 2 9 9 * 

Scale 1 . 2 7 6 * * - . 0 1 8 - . 2 7 7 * * 

Scale 2 . 1 6 4 - . 2 1 3 - . 1 5 2 

Scale 3 . 0 7 2 - . 0 8 9 - . 0 6 7 

Scale 4 . 1 4 6 - . 1 0 0 - . 1 4 1 

Scale 5 . 2 5 5 - . 0 5 1 - . 2 5 4 

Scale 6 . 0 4 1 . 0 9 2 - . 0 4 7 

Scale 7 . 1 4 2 - . 0 5 3 - . 1 4 0 

Scale 9 . 1 7 4 - . 0 7 4 - . 1 7 1 

Note. n = 128. *P(.05/3) < . 0 1 7 . **p ( o5/24) < . 0 0 2 . 
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Research Question Five 

Research questions five, six, and seven involved Rasch-

Model measurement analysis of the subscales of Form F. A 

normal distribution, D, was assumed for the Rasch analysis. 

The sample estimate of the target specifications, g(m,s), is 

reported in Table 10 for each subscale and the overall 

scale. The n varies, because Rasch procedures eliminate all 

perfect correct scores and perfect incorrect scores as 

extreme scores that contain no information about the target 

or variable. 

Table 10 

Estimate of Target Specifications 

Mean Person Standard Standard 
Scale Measure Deviation Error -2SD +2SD 

1 1.76 1.19 .91 -0.62 4.14 

2 .16 1.13 .97 -2.10 2.42 

3 .79 1.33 1.01 -1.87 3.45 

4 1.16 1.15 1.01 -1.14 3.46 

5 .72 .87 1.18 -1.02 2.46 

6 .88 1.02 1.03 -1.16 2.92 

7 .66 1.10 1.13 -1.54 2.86 

9 .94 1.24 1.41 -1.54 3.42 

Overall" 1.70 1.29 .45 -2.58 2.58 

Note. Logit units. *n = 130. 
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Research Question Six 

The sixth research question asked for the best test 

design, T(H,W,L). The ideal test design is one in which the 

height of the test matches the mean of the target, the width 

of the test matches the width of the target, and the length 

of the test is sufficient to establish the precision level 

desired. The recommended formula is H = M, W = 4S, and L = 

C/SEM2 « 6/SEM2 (Wright & Stone, 1979). These data are 

presented in Table 11 using an approximated SEM = .5 logits. 

Table 11 

Estimated Best Test Design 

Scale 
Height 
(H = M) 

Width 
(W = 4S) 

Length 
(L « 6/SEM2) 

1 1.76 4.76 24 

2 .16 4.52 24 

3 .79 5.32 24 

4 1.16 4.60 24 

5 .72 3.48 24 

6 .88 4.08 24 

7 . 66 4.40 24 

9 .94 4.96 24 

Overall 1.70 5.16 24 

Note. Logit units. 
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The actual test description from the data in this 

study, based on the extraction of principal components, is 

presented in Table 12. The length of each subscale in this 

study, L, was set by the number of items that loaded on each 

principal component (Table 8). The sample estimate of 

t(h,w) is presented in Table 12 for each subscale and the 

overall scale. 

Table 12 

Estimated Test Description 

Scale 
Mean Item 
Measure 

Standard 
Deviation 

Standard 
Error -2SD +2SD 

1 .00 1.13 .35 -2.26 2.26 

2 .00 .63 .23 -1.26 1.26 

3 .00 .99 .28 -1.98 1.98 

4 .00 .88 .29 -1.76 1.76 

5 .00 .87 .36 -1.74 1.74 

6 .00 .93 .27 -1.86 1.86 

7 .00 .98 .30 -1.96 1.96 

9 .00 1.86 . 39 -3.72 3.72 

Overall" .00 .93 .25 -1.86 

V
O
 

00
 • 

r
H
 

Note. Logit units. an = 50. 

Research Question Seven 

The last research question asked for the items which 

were suitable for defining the subscale variables according 
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to Rasch-Model measurement analysis. In Table 13 the items 

are presented in item measure order by subscale. All items 

in each subscale are suitable for consideration in defining 

the subscale variables. However, all items within the 

subscales are not equally useful. 

Items with substantial overlap within plus or minus one 

standard error of measurement of the item measure are 

redundant items, and one is not needed. Item redundancy is 

also indicated by mean square fit <0.8 or standardized fit 

<-2. Potential item irregularities are indicated by mean 

square fit >1.2 or standardized fit >2 (Wright, 1991). 

Infit and Outfit statistics are both reported. Infit 

"is a standardized information-weighted mean square 

statistic, which is more sensitive to unexpected behavior 

affecting responses to items near the person's ability 

level," and Outfit "is a standardized outlier-sensitive mean 

square fit statistic, more sensitive to unexpected behavior 

by persons on items far from the person's ability level" 

(Wright and Linacre, 1993, p. 73). Standardized fit is an 

"infit mean-square fit statistic standardized to approximate 

a theoretical mean 0 and variance 1 distribution" (Wright 

and Linacre, 1993, p. 73). 

Variable definition and item selection were terminated 

at this stage. Statistical analysis has shown Form F to be 

multidimensional and has identified eight principal 

component dimensions in Form F. Each of these dimensions 
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needs to be named in accordance with its common theme. The 

process of naming these eight principal components involves 

an exegetical analysis of each item loading on the principal 

component. 

Exegetical analysis is a qualitative research method 

that is commonly understood to mean "the application of the 

principles of hermeneutics to [arrive] at a correct 

understanding of the text" (Virkler, 1981, p. 18). The 

exegetical analysis process includes but is not limited to 

the following steps: (a) "survey the historical context in 

general," (b) "confirm the limits of the passage," (c) 

"establish the text," (d) "make a provisional translation," 

(e) "analyze sentence structures and syntactical 

relationships," (f) "analyze the grammar," (g) "analyze 

significant words," and (h) "research the historical-

cultural background" (Fee, 1983, p. 15). As step d above 

implies, exegetical analysis is normally undertaken using 

the Greek, Hebrew, and Aramaic texts of the Bible. 

The exegetical analysis produces data for each item 

loading on each principal component. The researcher must 

examine the data for each principal component to determine 

the conation theme of the items forming the principal 

component. A name for the principal component is selected 

that describes the common theme of the items on the 

principal component. Once a principal component is named, 

then more items may be developed for it. 
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Summary of Findings 

The subjects in the sample drawn for this study 

consisted of more than twice as many males as females, more 

than twice as many between 1 8 - 2 5 years old than any other 

age group, more than twice as many students majoring in 

preaching or biblical studies than any other major, more 

students affiliated with the Baptist denomination than any 

other, and more students in a four year on-campus degree 

program than an off-campus program. The mean score for the 

subjects on the Literal perspective of biblical hermeneutics 

scale was 14 or above out of a possible 17 for each gender 

and religious affiliation subgroup in the sample. 

Principal components analysis of Form F produced 49 

principal components with eigenvalues greater than one. 

Eight principal components were extracted by subsequent 

analysis that had three or more items loading .30 or 

greater, scale coefficient a's of .60 or greater, and 

interscale correlations consistently above .30. A 

subjective analysis of the item content and the literary 

context of the items loading on each principal component 

suggested that the principal component themes followed 

systematic theology topics rather than biblical content or 

biblical theology themes. 

The total score for the whole scale and the subscores 

on each principal component scale had positive correlations 

with the Literal scale and, with the exception of Scale 6, 
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negative correlations with the Anti-literal and Mythological 

scales. The test of significance, using the experimentwise 

.05 probability level with Dunn's (1961) multiple comparison 

procedures, found statistically significant correlations 

with the total score and the Literal and Mythological scales 

and with Subscale 1 score and the Literal and Mythological 

scales. 

Rasch-Model measurement analysis for the total scale 

and for each subscale produced initial item calibrations, 

target estimations and test designs. A comparison of items 

at one standard error of measurement shows that many items 

overlap significantly and are redundant. An examination of 

the infit statistics for items in the scales has shown also 

that some items are redundant and that others are irregular 

enough to be eliminated. 

Further variable definitions of each principal 

component and item calibrations depend upon an exegetical 

analysis of each item in its biblical context, the 

elimination of the redundant items, and the construction of 

new items to define the variables accurately. In order to 

complete the process of test design estimation, it is 

necessary to continue the item calibration steps until the 

scales are well defined. 



CHAPTER V 

SUMMARY, DISCUSSION, CONCLUSIONS AND IMPLICATIONS 

Summary 

The sample for this study was drawn from graduating 

seniors of participating colleges from the American 

Association of Bible Colleges (AABC). Both the subjects and 

the colleges were voluntary participants. The subjects in 

the sample consisted of more than twice as many males as 

females, more than twice as many students in the 1 8 - 2 5 

year old group than any other age group, more than twice as 

many students majoring in preaching or biblical studies than 

any other major, more students affiliated with the Baptist 

denomination than any other, and more students in a four 

year on-campus degree program than an off-campus program. 

On the Literal scale for the perspective of biblical 

hermeneutics, each gender and religious affiliation subgroup 

in the sample had a mean score of 14 or above. The maximum 

score obtainable was 17 on either the Literal, Anti-literal, 

or Mythological scale, or in a three scale combination. 

Thus the sample was characterized overall by a clear 

preference for the literal hermeneutical perspective. 

Principal components analysis of Form F produced 49 

principal components with eigenvalues greater than one. 

132 
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Using the criteria of three or more items loading .30 or 

greater, scale coefficient a's of .60 or greater and 

interscale correlations consistently above .30, eight 

principal components were extracted from the initial 49. A 

preliminary subjective analysis of the item content and the 

biblical context of the items loading on each principal 

component suggested that the principal component themes were 

systematic theology topics, instead of biblical content or 

biblical theology themes. 

The total score for the whole scale composed of the 

eight principal components and the subscores on each 

principal component scale had positive correlations with the 

Literal scale and, with the exception of Scale 6, negative 

correlations with the Anti-literal and Mythological scales. 

The test of significance, using the experimentwise .05 

probability level with Dunn's (1961) multiple comparison 

procedures, found statistically significant correlations 

between the total score and the Literal and Mythological 

scales and between the score for Scale 1 and the Literal and 

Mythological scales. 

Rasch-Model measurement analysis for the total scale 

and for each subscale produced initial item calibrations, 

target estimations, and test designs. A comparison of items 

at one standard error of measurement shows that many items 

overlap significantly and are redundant. An examination of 
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the infit statistics for items in the scales also shows that 

some items are redundant (mean-square fit <.08; standardized 

fit <-2) and that others are irregular enough to be 

eliminated (mean-square fit >1.2; standardized fit >2). 

The variable definition was terminated at this point. 

The next stage in the item calibrations and variable 

definition of each principal component depends upon an 

exegetical analysis of each item in its biblical context, 

the elimination of the redundant items, and the construction 

of new items to define the variables accurately. In order 

to complete the process of test design estimation, it is 

necessary to continue the item calibration steps until the 

scales are well defined. 

Discussion 

As explained in Chapter II, the idea for this study 

came from a small body of literature that has investigated 

the dimensionality of religion and one of its proposed 

dimensions, religious knowledge. Related to the study of 

the dimensionality of religion was research on the 

development of scales to measure one's hermeneutical 

perspective, the use of scales to measure biblical knowledge 

in other studies, and the nearly complete absence of any 

information concerning the construct validity of test scores 

from the biblical knowledge scales or any criterion-
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referenced scales to use. No previous research existed to 

provide a basis for hypotheses for this study. 

To begin building a base of knowledge, the Standardized 

Bible Content Tests (SBCT) Form F of the American 

Association of Bible Colleges (AABC) and the Literal, Anti-

literal, and Mythological (LAM) Scales were selected as the 

primary instruments for data collection. The primary focus 

of this study was to begin to understand the functioning of 

Form F. The sample was purposefully selected to achieve 

that goal and not to determine any population parameters. 

The first issue of concern in the study was the 

sample's characteristics as measured by the LAM scales. The 

finding that the mean response was 14 and above on the 

Literal scale for each subgroup analyzed clearly placed the 

subjects in this sample in the literal hermeneutical 

perspective group. This finding is supported by Glock's 

(1962) assertion that "in some Christian sects, . . . only 

literal interpretation of the 'facts' of the faith is 

tolerated" (p. S-105). This finding also gives credence to 

Hunt's (1972) concerns about the existence of a "literal-

fundamentalistic bias" (p. 42) and about a "weakness in 

construct validity" (Hunt, 1972, p. 43) of measurement 

instruments prepared from a literalistic perspective. 

Research question three further addresses this issue. 
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The second finding in this study was that Form F was 

multidimensional. This finding is supported by Glock's 

(1962) proposal that each religious dimension may have its 

own subdimensions. For his intellectual dimension, Glock 

(1962) proposed three subdimensions, one of which was "how 

much people know about what" (p. S-106). The SBCT Form F 

was published to measure the amount of "factual knowledge of 

Bible books, people, history, doctrine, geography, and 

quotes" (AABC, 1980, p. 3) that students had in AABC member 

institutions. This finding goes beyond Glock's proposal to 

suggest that biblical content, factual knowledge, may itself 

be multidimensional. 

Forty-nine initial principal components were extracted. 

These were reduced to 22 and finally to eight. Examination 

of the data did not support a finding that the items were 

clustering around factual knowledge of books, people, 

history, doctrine, geography, or quotes. Nor did it appear 

that the items were clustering around biblical theological 

themes. Instead, it seemed that the items clustered around 

separate systematic theological themes. 

The clusters of systematic theology items also appeared 

plausible from two other perspectives. From a hermeneutical 

perspective it looked as though the items had been lifted 

from biblical passages. When placed back into their 

literary context, most likely they would represent 
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theological topics. From a historical perspective, 

systematic theology appears to have received more emphasis 

than biblical theology in the member institutions of AABC. 

How this process could occur is easy to conjecture. 

Professors in AABC Bible colleges were asked to provide 

questions for a Bible content test. The professors, perhaps 

unconsciously, selected factual questions that represented 

significant theological themes. Hunt (1972) proposed this 

process when he said, "Unknowingly, the researcher has 

already included in the items of his scale implications and 

assumptions relating to hermeneutics, exegesis, teleology, 

eschatology, ontology, metaphysics, epistemology, ethics and 

metaethics, and many more theological and philosophical 

fields" (p. 42). 

However, the theory of unidimensionality allows for the 

explanation either that the assumption of unidimensionality 

for Form F was never valid or that it is not valid in this 

administration. Osterlind (1989) states that the 

unidimensionality of a test item is determined by its 

context. He says, "A single test item resides in the 

context of a set of test items, which are governed by the 

purposes for the whole test. A test item may be 

unidimensional for one test but not for another" (p. 49) . 

According to Osterlind (1989), variations in cultural 
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features such as language "may make a very good test item in 

one setting inappropriate in a new situation" (p. 49). 

It is no longer possible to analyze the data from the 

original development of Form F to examine the assumption of 

unidimensionality at that time. It is only possible to say 

that, on the basis of the statistical analysis of this 

administration, Form F appears to be multidimensional and to 

have systematic theology subdimensions. 

Even the preceding suggestion that the statistical 

analysis of Form F suggests multidimensionality can be 

challenged. In Chapter I, a dimension was defined "as an 

intended theoretical construct to be defined" (Stahl, 1991, 

p. 120). This is a conceptual definition instead of a 

statistical definition of dimensionality. 

Stahl (1991) argued that statistical definitions of 

dimensionality are inadequate and that the conceptual 

approach is the best option for determining dimensionality. 

Stahl (1991) further allowed for a hierarchical arrangement 

of dimensionality, so that "one researcher's 

multidimensional space of incongruities may be another 

researcher's unidimensional line of concern" (p. 120). With 

respect to the scope of practice in certification testing, 

Stahl (1991) said that the separate activities must be 

examined to determine "whether these activities can be 

conceptually related in a way that can be tested using a 
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single measurement instrument or whether a number of 

qualitatively different instruments are required" (p. 120) . 

For Stahl (1991) "it is the intention of the researcher 

which defines the dimensions" (p. 120) . 

Using Stahl's (1991) line of reasoning, one could 

conclude that the original Form F was and is a 

unidimensional instrument measuring factual Bible knowledge, 

because it was the intention of AABC to construct an 

instrument to measure factual Bible knowledge. Intentions 

are subjective and susceptible to influences from sources 

that are known and unknown to the researcher. It is the 

position of this researcher that empirical evidence should 

be used to support the conceptual position and ought not to 

be in conflict with it. Without rejecting Stahl's (1991) 

argument, it may be asserted that the statistical analysis 

in this study has raised a serious question as to whether 

the intention of AABC was achieved. 

It is possible to apply Stahl's (1991) reasoning to the 

statistical analysis of this study and to conclude that the 

items from Form F are measuring knowledge of systematic 

theology, but that the eight principal components are 

conceptually related so as to be unidimensional and form a 

single scale instead of eight separate scales. The report 

of findings in this study provides for either single scale 

or separate scale interpretations of the data. The 
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resolution of that issue will require exegetical data and 

the deliberations of theologians and biblical exegetes, and 

it cannot be accomplished in this study. 

The third and fourth findings in this study return to 

the use of the LAM scales and report a positive correlation 

between the Literal scale and both single scale and separate 

subscales derived from the principal component analysis. 

They also report a negative correlation between the 

Mythological scale and both the single scale and the 

separate subscales. Finally they report a negative 

correlation between the Anti-literal scale and all scales 

except Scale 6. 

These findings along with the first finding are 

supported by Glock's (1962) proposal that the third 

intellectual subdimension is "the degree of intellectual 

sophistication brought to the reading of scripture and other 

religious literature" (p. S-106). These correlations 

between the LAM scales and the single scale and separate 

scale scores give even more credence to Hunt's (1972) charge 

that an instrument may have a "weakness in construct 

validity" (p. 43) manifested as a "literal-fundamentalistic 

bias" (p. 42). 

These findings also give support to Glock's (1962) 

suggestion that contradictory findings about religiosity in 

his day were due to different conceptualizations and 
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indicators. For example on the basis of the third and 

fourth findings, one would expect much lower scores on 

either the single scale or subscales in a population 

composed mostly of subjects with a mythological perspective. 

Lower scores could be interpreted as a lack of knowledge, 

when they are more a product of the hermeneutical 

perspective interacting with the items. 

The findings for research questions five, six, and 

seven are consistent with the literature on Rasch-Model 

measurement analysis. The findings are preliminary and 

suggest rather than define either the target, the best test 

design, or the best items to represent the variable and 

measure the target. With respect to the findings for the 

target descriptions, the centers of the targets (the mean 

person measure) are clouded by the relationship between the 

standard deviation and standard error. Wright and Stone 

(1979) state that the goal for clear target description is 

standard error that is significantly smaller than the 

standard deviation. In Table 10, it can be seen that all 

subscale standard errors and standard deviations are close 

to each other and that the standard errors exceed the 

standard deviations in Scales 5 through 9. The Overall 

scale has the best relationship between standard error and 

standard deviation. 
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Finding five for the target description is the basis of 

finding six for the best test design. Examination of the 

data in Table 11 provides suggestions as to the height, 

width, and length of the ideal test design for each of the 

scales. Obviously the test design description is no better 

than the target description. It is premature to attempt to 

calculate definitive test design statistics until the target 

is more clearly defined. The test design data in Table 11 

are helpful in that they establish a general idea of the 

test design based on the best research available at this 

time. 

The item calibrations in Table 12, finding seven, are 

used to define the variables and to measure the target. 

Here again the item calibrations are suggestive of the 

variable rather than definitive. According to Wright and 

Masters (1982), unless the items are spread enough to define 

distinct levels along the variable, the variable itself 

remains obscure. Many of the items on the scales have item 

measures with standard errors sufficiently large to overlap 

other items. Overlapping items are redundant, obscure the 

variable and prevent accurate measurement of the target. In 

addition, the small number of items per variable is 

"provocative" but not definitive for variable definition (B. 

D. Wright, personal communication, July 26, 1993) . 
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The obscurity of the target, the test design, and the 

item calibrations probably can be accounted for by the 

unexpected findings of multidimensionality and the proposed 

systematic theology nature of the variables. The volunteer 

nature of the sample also does not provide a comprehensive 

view of the target descriptions or the item calibrations. 

In addition, there are insufficient items to properly define 

each of the new systematic theology variables. 

In interpreting the findings and the conclusions of 

this study, three limitations of the study must be kept in 

mind. First, the sample is not a statistically 

representative sample of the population. However, it was 

not the primary purpose of this study to estimate population 

parameters. Instead the purpose of this study was to obtain 

data to examine the performance of Form F in a new sample 

and from different research angles. The sample has served 

that purpose. Second, the decision to use listwise deletion 

of missing data, although deemed necessary with this sample, 

has lost some valid data that would have been helpful. It 

is likely that some students left items blank because they 

did not know the correct answers or could not get to them. 

In either situation, those cases are important for item 

calibration, variable definition, and test design. But, as 

it was explained in Chapter IV, the response patterns 

clearly indicated that some subjects had omitted large 
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sections in an apparently capricious manner. The apparently 

invalid missing data cases were confounded with the valid 

missing data cases and may have severely distorted the 

results. Third, the expectation at the beginning of this 

study was that Form F was unidimensional and that most of 

the items would function well on it. The reorganization of 

Form F along systematic theology lines has created a void in 

the numbers of items that function well on the new 

variables. All of these limitations probably contribute to 

the large amount of measurement error that obscures the 

findings. 

Conclusions 

The findings from this study suggest the following 

conclusions. First, questions of concern have been raised 

that urge caution in the development of new measurement 

instruments and in the use of existing instruments designed 

to measure biblical knowledge. Second, Form F in this 

administration appears to be multidimensional with items 

clustering around systematic theology themes. Third, 

students attending AABC member institutions are likely to 

have a literal hermeneutical perspective. Fourth, the 

correlations between the subscale scores and the Literal, 

Anti-literal, and Mythological Scales suggest that the test 

scores from administrations of Form F may be due to the 

interaction of a hermeneutical perspective and the item, 



145 

rather than the interaction of person ability and item 

difficulty. 

Fifth, the Standardized Bible Content Test Manual and 

Form F in this administration do not appear to comply with 

Standard 1.8 of the Standards for Educational and 

Psychological Testing, a primary standard which should be 

met by all tests. Standard 1.8 states: 

When a test is proposed as a measure of a construct, 

that construct should be distinguished from other 

constructs; the proposed interpretation of the test 

score should be explicitly stated; and construct-

related evidence should be presented to show that a 

test does not depend heavily on extraneous constructs. 

(American Psychological Association, 1985, p. 15) 

As explained in Chapter III, the Standardized Bible Content 

Test Manual proclaims Form F and the other tests in the 

series to be "self-validating" (AABC, 1980, p. 25). 

Sixth, many of the items from Form F in the subscales 

overlap in their measurement range and are redundant. 

Seventh, the person scores from this administration are only 

able to suggest target specifications rather than define 

them. Eighth, the item calibrations based on this 

administration are only able to suggest variable definitions 

rather than to determine best test designs. 
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Implications 

The findings and conclusions of this study for each of 

the research questions have several implications for further 

research and practice. First in the research area, a 

philosophical question has been raised: Is it possible to 

separate fact from theology and hermeneutical perspective to 

create a variable called factual biblical knowledge? 

Second, the findings derived from the administration of the 

LAM scales call for a study with an experimental design that 

can test the directional hypothesis that the mean score of 

subjects in AABC member higher education institutions will 

be higher on the Literal scale than subjects in non-AABC 

higher education institutions. A second study with an 

experimental design is needed to test the null hypothesis 

that the correlation coefficient is zero between the scores 

on the Literal scale and the Standardized Bible Content 

Tests Forms G and H, which are new tests under current 

development. Concurrently, one should test the null 

hypotheses that the correlation coefficients are zero 

between the Anti-literal and Mythological scales and the 

Standardized Bible Content Tests Forms G and H. 

A third study that is suggested by the principal 

components data is the exegetical analysis of the items 

clustering on each component to determine the theme of the 

clusters. A final study that is suggested is further Rasch-
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Model measurement analysis to develop a satisfactory 

criterion-referenced scale. 

The practical implications of the findings of this 

study affect prior research and the future use of Form F. 

Probably the findings of the previous studies by Hakes 

(1967), based on the Standardized Bible Content Test Form A, 

and Clark (1991), based on a sample of questions from Form 

F, are invalid. Hakes (1967) probably did not measure Bible 

knowledge and Clark (1991) most likely did not measure 

biblical literacy. 

The future use of Form F is affected in two ways by 

this study. First, it appears that its use should be 

restricted to groups with a literal perspective of biblical 

interpretation. As defined in Chapter I, the literal 

hermeneutical perspective permits only a single 

interpretation of a specific biblical passage. The 

mythological perspective permits symbolic interpretation of 

biblical passages, and the anti-literal perspective 

considers all religion to be of no value. 

Second, it appears that inferences made from scores on 

Form F may not be valid. Form F appears to measure 

systematic theology rather than factual Bible knowledge, and 

the items may be interacting with the examinee's 

hermeneutical perspective. These construct issues prevent 

the validation of inferences of scores obtained from Form F. 
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Since Form F is a rearrangement of Form E, the 

findings, conclusions and implications pertaining to Form F 

will apply to Form E as well. And since the same 

developmental procedures were used for Forms A, B, C, and D 

in the Standardized Bible Content Test series, it is 

probable that the findings, conclusions and implications 

pertaining to Form F will apply to them as well. In 

particular, users of Forms E and F should keep these 

considerations in mind when interpreting their results. 



APPENDIX A 

RESEARCH INSTRUMENT 

149 



150 

PART ONE 

INSTRUCTIONS FOR COMPLETING THE DEMOGRAPHIC DATA QUESTIONS 

1. There are five questions for you to answer on the next 
page. 

2. On the red side of your answer card use item numbers 1 -
5. 

3. Blacken the oval on your answer card which contains the 
letter which corresponds to your choice of responses to 
the demographic data questions. 

4. Note the example: 
(1) By number one, blacken the oval on your answer 
card which corresponds to your gender. 

A. Male 
B. Female 

The "0" containing the "B" was blackened A B C D E 
because the person responding was a female. 1 0 0 0 0 0 

5. Turn to the next page and complete the five demographic 
questions. 
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DEMOGRAPHIC DATA 

1. By number one, blacken the oval on your answer card 
which corresponds to your gender. 

A. Male 
B. Female 

2. By number two, blacken the oval on your answer card 
which corresponds to your religious affiliation. 

A. Baptist 
B. Christian (Disciples of Christ) 
C. Assemblies of God 
D. Church of God, Anderson 
E. Other 

3. By number three, blacken the oval on your answer card 
which corresponds to your major. 

A. Preaching, Pastoral, Evangelist, Missions, 
Biblical Studies 

B. Christian Education 
C. Sacred Music 
D. Youth Ministries 
E. Business, Psychology, Science, Mathematics, 

Elementary Education 

4. By number four, blacken the oval on your answer card 
which corresponds to your age group. 

A. 18 to 25 
B. 26 to 35 
C. 36 to 45 
D. 46 to 55 
E. 56 + 

5. By number five, blacken the oval which corresponds to 
your type of degree program. 

A. 4 year on campus resident degree program (BS/BA) 
B. 4 year off campus degree program (Bachelors of 

Career Arts) 
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PART TWO 

INTERPRETATION PERSPECTIVE 

INSTRUCTIONS FOR STUDENTS 

1. This section has seventeen statements and three 
responses A, B or C to each statement. 

2. Choose the response, A, B or C, which best represents 
your own view. 

3. Blacken the A, B or C oval next to the corresponding 
number (items 6 - 22) on the red side of your answer 
card. 

4. DO NOT USE ovals D and E for any responses in PART TWO. 

5. Turn to the next page and begin work. 
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PART TWO 

INTERPRETATION PERSPECTIVE 

6. I believe in God the Father Almighty, maker of heaven 
and earth. 

A. Agree, since available evidence proves that God 
made everything. 

B. Disagree, since available evidence suggests some 
type of spontaneous creation for which it is 
unnecessary to assume a God to create. 

C. Agree, but only in the sense that this is an 
anthropomorphic way of talking about whatever 
Process, Being, or Ultimate Concern stands behind 
the creative process. 

7. I believe that men working and thinking together can 
build a just society without supernatural help. 

A. Disagree, since man without God's help can do very 
little that is good. 

B. Agree, since men have and are increasing the 
ability and technical knowledge to improve society 
if they will apply this knowledge to the problems 
of society. 

C. Disagree, although men's ability and technical 
knowledge is increasing, they must build on the 
ultimate power within oneself to understand and 
accomplish the full implications of justice and a 
good society. 
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8. The writings of such commentators on human life as 
Plato, Aristotle, Dante, and Shakespeare are as much 
inspired as are the writings of Moses and Paul. 

A. Disagree, because the writings of Moses and Paul 
contain a special inspiration from God which other 
human writings do not have. 

B. Agree, since there is really little difference in 
these writings. In fact, Plato and Aristotle may 
be even more important for us than Moses and Paul. 

C. Disagree, although any writing may be inspired, 
the writings of Moses and Paul are especially 
significant because they form part of the 
revelation of God in history. 

9. All miracles in the Bible are true. 

A. Agree, because the Bible cannot contain any false 
report of God's work. 

B. Disagree, since "miracles" can be explained by our 
modern understanding of the principles by which 
nature and human society operate. 

C. Agree, but only in the sense that "miracles" are a 
dramatic report and interpretation of a natural 
process, with the literary purpose of pointing to 
the sovereignty of God. They are probably not 
factually accurate. 

10. Jesus was born of the Virgin in a manner different from 
human beings. 

A. Agree, since God conceived Jesus in Mary's womb 
before she had sexual relationship with Joseph, 
her husband. 

B. Disagree, although most religions claim a virgin 
birth for their founder, we know that such an 
event is physically impossible. 

C. Agree, but only in the sense that this is an 
ancient mythological way of talking about the 
Ultimate Reality as manifested in Jesus. 
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11. The attempt to believe in a supernatural being is a 
sign of a person's failure to accept responsibility for 
his own life. 

A. Disagree, because belief in God is really the only 
way in which man can be saved and make his life 
worthwhile. 

B. Agree, since belief in God is usually an escape 
from the problems of everyday life. Such belief 
does nothing to help solve one's problems. 

C. Disagree, since belief in God is basically man's 
way of talking about his full acceptance of 
personal responsibility in the face of ultimate 
and sometimes uncertain reality. 

12. I believe in the guidance of the Holy Spirit. 

A. Agree, since God has said that he will be with us 
always. 

Prayer thus is an effective way of listening to 
God's guidance. 

B. Disagree, since the supernatural, if it exists at 
all, is in no way directly involved in telling man 
what to do. 

C. Agree, because this is one way of describing the 
involvement of God with his creation and man. 

13. The chief end of man is to glorify God and enjoy him 
forever. 

A. Agree, since God created man and expects man to do 
God's will at all times. 

B. Disagree, since man must find his own purposes in 
life. 
There are probably no purposes for man which are 
apparent in nature. 

C. Agree, because the essential purpose of God is 
that man achieve his own maximum fulfillment 
through personal development and service to 
others. 
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14. I believe Hell is a form of existence in a future 
life. 

A. Agree, since there is ample evidence in the Bible 
and other authoritative sources for Hell as a form 
of future existence. 

B. Disagree, since there is little, if any, evidence 
for any type of existence after this life. 

C. Disagree, since Hell is not a future life 
existence, but rather a present state in this life 
which occurs when man disregards his own code of 
ethics and/or the rights of other individuals. 

15. The four gospels, Matthew, Mark, Luke and John, contain 
some legendary materials. 

A. Disagree, since nothing in the four gospels could 
be legendary or in error, because these are part 
of the Bible and therefore infallible. 

B. Agree, since most of the material in the gospels 
cannot be supported by other historical sources or 
is not relevant to life in today's world. 

C. Agree, but this does not deny the basic purpose of 
the gospels, which is to use written language 
(however inadequate) to announce God's revelation 
of himself to man. 

16. We were made for fellowship with God and our hearts are 
restless until they rest in him. 

A. Agree, since God's basic purpose in creating man 
is so that man can be a companion to God. 

B. Disagree, since man's restlessness results from 
his inability to identify with a group of persons 
and enjoy people about him, not in a supposed 
relation to some God. 

C. Agree, although this is merely a way of talking 
about the ultimate nature of man's activities as 
being in some way related to God's purposes. 
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17. Man is saved by the free gift of God's grace. 

A. Agree, since the Bible clearly states that 
salvation is by man's faith in God and his grace. 

B. Disagree, since whatever salvation there is must 
come through man's work in the world about him. 

C. Agree, since this is a traditional expression 
which really refers to the unconditional nature of 
God's grace toward man. 

18. The biblical writers were endowed with a divine wisdom 
which enabled them to foretell specific events in the 
distant future. 

A. Agree, since many of these prophecies either came 
true in earlier history, in the Bible, or are 
coming true in the world today. 

B. Disagree, since the biblical writers had no 
greater wisdom than other men of their day. 
Any prophecies which may have come true were the 
result of a knowledge of cause and effect which 
any man could achieve. 

C. Disagree, since the basic purpose of prophecy in 
the Bible was to announce God's judgment of the 
ways in which that present generation failed to 
act in harmony with God's purposes for man. 

19. Man is ultimately responsible to God. 

A. Agree, because God has created man in his image 
and expects man to do God's will. 

B. Disagree, because man is finally responsible only 
to himself and his society. 

C. Agree, because this is a way of describing the 
basic assumption upon which all other concepts of 
responsibility depend. 
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20. God is only a symbol of man's ideals. 

A. Disagree, since there is clear evidence for a real 
God who is much more than just the result of man's 
rational powers. 

B. Agree, since religious men tend to ascribe to God 
their own highest ideals. 

C. Disagree, although man's experiences may be 
symbolized in his image of God, the reality of God 
always transcends man's symbols for that reality. 

21. Jesus walked on water and raised the dead. 

A. Agree, since there are several accounts in which 
Jesus actually brought a physically dead person 
back to life. 
These accounts provide evidence for God's 
power over nature. 

B. Disagree, since these are probably exaggerated 
reports of events which could be explained through 
our knowledge of nature. 

C. Agree, but only in the sense that these are 
figurative ways of describing man's awareness of 
the meaning of life in relation to the revelation 
of God. 

22. The biblical story of creation is probably based on one 
of the early Babylonian myths. 

A. Disagree, since the biblical story of creation has 
not been duplicated in any way at any time. It 
refers to God's creation of the world and man. 

B. Agree, since most religions provide such a 
creation story. Modern scientific theories of the 
origin of the universe have replaced these ancient 
accounts. 

C. Agree, but the basic purpose of the creation story 
is to symbolize God's creative and redemptive 
relation to the universe and to man. 
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PART TWO 

BIBLE KNOWLEDGE TEST 

INSTRUCTIONS FOR STUDENTS 

1. Disregard the instructions on the cover of the test 
book. 

2. Do not write in the test booklet. 

3. There are 150 questions in this test. Everyone should 
be able to finish in about 60 minutes if you do not 
stop too long on any one item. 

4. Use items 6 - 100 on the red side of your answer card 
for questions 6 - 100 and items 1 - 55 on the blue side 
of your answer card for questions 101 - 155. 

5. Each question has a choice of four answers. Only one 
is correct for any one question. Indicate your 
selection of the one best answer for each question by 
filling in with pencil the "0" containing the letter 
you have selected. 
Note this example: 

(1) What is the first book in the Bible? a. Psalms 
b. Matthew 
c. Genesis 
d. Revelation 

The "O" containing the answer C is 
filled in because, of the four choices, 
Genesis is the correct answer to the 
question. 

A B C D E 
O O O O O 

You should attempt to answer every question. Questions 
left blank will be treated as too difficult for you to 
answer. 

Be sure to erase carefully and not to make stray marks 
on your answer card. Poor erasures and stray marks may 
be read as answers. 

Now open the Bible knowledge test book to question 
number 6 and begin work. 



APPENDIX B 

AABC ENDORSEMENT LETTER 

160 



161 

P.O. Box 1523 • Fayetteville, Arkansas 72702 • 521-8164 

MEMORANDUM 

TO: AABC Member Colleges 

FROM: Randall Bell Executive Director 

SUBJECT: Dissertation Project of Charles Samuel Gaede 

DATE: March 20,1992 

1 am writing to encourage your participation in the dissertation project of Charles Samuel Gaede. 
Enclosed are self-explanatory materials relating to the study. 

1 believe that Mr. Gaede's project, "A criterion-Referenced Analysis of Form F of The 
Standardized Bible Content Tests of the American Association of Bible Colleges" will be helpful to 
the entire Bible College Movement. Although the Research Commission has recently been phased 
out in favor of a new commission on professional development, the new commission has not yet 
been staffed. Accordingly, a couple of former members of the Research Commission graciously 
reviewed Mr. Gaede's proposal and recommended that AABC endorse the study, which meets the 
conditions specified for endorsement. 

We are grateful for your participation in this research. We thank you in advance for your 
cooperation with this endeavor. 

fr 
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MEMORANDUM 

Date: October 3, 1992 

From: C. S. Gaede 

To: Test Administrators, AABC, SBCT FORM F 

Subject: General Directions for Test Administration 

Thank you for your assistance in this research project. 
Please use the following directions and the accompanying 
Test Administration Instructions to administer the research 
instrument. 

1. Safeguard the security of the test booklets at all 
times. 

2. Issue the test booklets in numerical sequence starting 
with FORM A. Parts 2 and 3 are reversed in FORMs A and 
B. REQUEST THE STUDENTS TO NOT WRITE OR MAKE ANY MARKS 
IN THE TEST BOOKLETS. 

If a test booklet appears to be defective, substitute 
another booklet with the same form designation. If the 
same form is not available, a different form may be 
used, but the student will need to start from question 
1. 

3. Have students deposit personal belongings out of sight. 
4. If student results are being reported to your 

institution, have students put their names and social 
security numbers at the top of the red side of the 
answer card in the name and subject spaces. Leave 
those spaces blank otherwise. 

5. Either read the Test Administration Instructions to the 
student(s) or have the student(s) read them 
individually. 

6. Students can have as much time as they need to complete 
all items, but may not receive any other instructions 
or use any reference materials to complete the test. 

7. Questions 101-172 on FORMS A and B are answered in 
spaces 1-72 on the blue side of the answer card. 

8. In the demographic questions, item 5 refers to degree 
programs in which students register on campus but 
complete the course work at home and correspond with 
their professors. 

9. Return all test booklets, answer cards and instructions. 
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TEST ADMINISTRATION INSTRUCTIONS 

WHEN THE PARTICIPATING STUDENTS HAVE ARRIVED IN THE TESTING 
ROOM, SAY: 

My I have your attention please. My name is 

and I will be administering some tests to you. First I need 

you to arrange your seating so that you are in every other 

row and directly behind each other (Pause and arrange 

seating). 

AFTER THE SEATING IS ARRANGED, SAY: 

Your participation is very important. The results of 

the research will be provided to the American Association of 

Bible Colleges and will assist them in developing their 

Standardized Bible Content Tests. Some of the results may 

be provided to your college for its use. Your participation 

will not affect your grades in any of your courses. 

Your participation is anonymous. Read either: "No 

identification data is being collected," or "The 

identification data collected will be destroyed at the 

conclusion of the research project." 

Your participation is voluntary. If at any point you 

wish to terminate your participation, please raise your 

hand, return all materials and leave the testing room. 

The use of books, papers, or aids of any kind is 

prohibited during the test. You will need a No. 2 lead 

pencil. Please put all materials except your pencils on the 
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floor beneath your seat. Take the materials when you leave. 

I will distribute a pencil to anyone who does not have one. 

Now I am going to distribute an answer card and a test 

book to you. Please do not begin filling in the answer card 

or open your test book until I tell you to do so (Distribute 

the test materials in a numerical sequence "S" pattern). 

WHEN ALL OF THE TEST MATERIALS ARE DISTRIBUTED, SAY: 

Turn your answer card so that the red side is up and 

the blue side is down. Be sure the number on your answer 

card and in the upper right corner of your test book are the 

same. Open the test book to Part One and locate the section 

labeled "Instructions for Completing the Demographic Data 

Questions". Read the instructions, turn the page and 

complete the five demographic data items. Be careful to 

make clean erasures and not to leave any stray marks on your 

answer card that may be misinterpreted. When you have 

completed the five demographic items, please look up. Do 

not go on until I tell you to do so. 

WHEN EVERYONE HAS COMPLETED THE DEMOGRAPHIC ITEMS, SAY: 

The next two parts contain 150 Bible knowledge 

questions and 17 questions about you view of interpreting 

the Bible. Now look in the upper right hand corner of the 

front cover of your test book. Those of you with test books 

labeled FORM A will answer the 150 Bible knowledge questions 

first and the 17 biblical perspective questions last. Those 
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of you with test books labeled FORM B will answer the 17 

biblical perspective questions first and the 150 Bible 

knowledge questions last. 

Now turn to "Part Two, Instructions for Students" in 

your test book and read the directions (Pause while students 

read the directions). Answer the questions in your test 

booklet numbered 6 to 100 on the red side of your answer 

card. Answer the questions numbered 101 to 172 in your test 

booklet on the blue side of your answer card. Only spaces 1 

to 72 on the blue side of your answer card need to be used 

for questions 101 to 172. Be sure to answer each question 

in the correct place on your answer card. Go directly to 

Part Three when you finish with Part Two. 

You may work at your own pace through the test book; 

however, you must complete parts two and three in numerical 

sequence. It is important that you answer each question 

with your best response. When you have finished, raise your 

hand, and I will collect your test materials and dismiss 

you. Please disregard the timing instructions on the front 

page of the Bible content test. Everyone should be able to 

complete all of the items in 90 minutes. 

If you need to go to the restroom, please bring all of 

your test materials to me to hold. Only one person at a 

time will be permitted to leave for a restroom break. 

Are there any questions? You may begin. 
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Table 17 

Multiple Regression Analysis of Principal Component Scree 

Plot 

Number of 
Principal 
Components Slope la Slope 2b 

Multiple 
Regression 

t 

Change 
in 
tc 

2 -17.002 -.020 -28.230 — 

3 -8.803 -.020 -18.119 -10.111 

4 -5.406 -.020 -14.208 -3.911 

5 -3.697 -.019 -12.207 -2.001 

6 -2.690 -.019 -10.856 -1.351 

7 -2.058 -.019 -9.941 -.915 

8 -1.630 -.018 -9.253 -.688 

9 -1.327 -.018 -8.709 -.544 

10 -1.111 -.018 -8.338 -.371 

11 -.948 -.017 -8.035 -.303 

12 -.820 -.017 -7.784 -.251 

13 -.717 -.017 -7.518 + .266 

14 -.634 -.017 -7.244 + .274 

15 -.565 -.016 -7.168 -.008 

16 -.507 -.016 -6.995 + .173 

"Slope 1 = Number of retained principal components. bSlope 2 

= scree. cChange in t = Multiple Regression tn - Multiple 

Regression tn+1. 
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