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Abstract

The Study Behavior Inventory – High School Version is the high school version of an instrument in use for the past 15 years at universities and colleges to assess the appropriateness of things students do when preparing for academic tasks.  This presentation reports the results a validation study of the instrument using a national U.S. sample of over 3,300. 

A exploratory principal components analysis of the responses yielded four underlying constructs: (a) perceptions of efficacy as a student, (b) explicit academic behaviors, and (c) time management behaviors are similar (but not identical) to those found in an earlier pilot study, and (d) the social nature of academic preparation.  The first and third are similar to those found in the higher education version.  In addition, a confirmatory factor analysis was carried out to test the consistency of the factor structure of this large, broad sample with a factor structure found in a earlier pilot study that used a smaller, more homogenous sample of high school students.  High levels of goodness-of-fit were found between the factor structures of these two samples using the entire sample and samples of students in individual grades.

The investigator concludes that there is ample evidence to consider the Study Behavior Inventory, High School Version a valid and reliable measure of study behaviors of high school students.

Validation of the Study Behavior Inventory, High School Version

The present accountability movement in U.S. elementary and secondary schools has resulted in widespread programs of standardized testing and the bestowing of punishment on students, schools, and school systems where the results of this testing has been considered unsatisfactory by policy makers. The response by many school districts has been concentrated preparation for these tests throughout the academic year. Critics of these examinations have charged that among the negative outcomes of the testing trend has been, often unintended, changes in curriculum which have emphasized instructional objectives tested by the examinations to the exclusion of instructional objectives not included in the specifications of the tests. Seemingly unconsidered is the issue of investigating and developing general study skills and behaviors as opposed to the development of skills on specific cognitive objectives that are tested on examinations as a strategy for increasing student learning and scores on standardized examinations. 

Numerous empirical studies have confirmed the relationship between studying and academic achievement.  Most recently, Gettinger and Seibert (2002) have demonstrated very convincingly that studying is an enabler of academic success. Earlier, Buehl (1994), Welker (1994), and Boyle (1996) among others indicated that instruction in study skills and the development of specific study behaviors including, but not limited to strategies involving self-reflection and self-organization, can be effective in increasing learning and grades.  In addition, this instruction tends to be well received by middle school and high school students. Since students will come to schools with different levels and sets of study skills and behaviors it seems clear that any program that seeks to increase the quality and efficiency of studying should first include a component that carries out a diagnosis of the study skills and behaviors of each student.

Bliss and Mueller (1986, 1987, 1993) developed the Study Behavior Inventory, an instrument to measure the study behaviors of college and university students. Factor analysis revealed that the instrument probed three factors dealing with (a) feelings of efficacy as a student, (b) behaviors involving the preparation for routine, everyday academic tasks, and (c) behaviors dealing with activities needed for long-term, specific academic works. We found that scores on the entire instrument and on the three factors correlated highly with grade point average and scores on the Scholastic Aptitude Test (SAT) and the American College Testing Service Examination (ACT). Further, it was found that the SBI, when given to entering first year students, was a stronger predictor of first year grade point average than either the SAT or ACT. Rasor and Rasor (1998) found that scores on the SBI were good predictors of levels of test anxiety in community college students. Kuhn (1988) noted that students seen at be at risk for failure in basic science classes tended to score at a low level on the time management behaviors involved in preparing for both routine and long-range academic tasks. The Study Behavior Inventory is presently being used at over 300 institutions of higher education in the United States and in other English speaking countries. Its utility as a screening device and a diagnostic tool reported by users of the instrument along with needs expressed by practitioners in secondary schools for such a tool prompted the development of the high school version of the Study Behavior Inventory (SBI-HS).

The Pilot Study

Bliss (2002) reported a 1,085 student pilot study of the factor structure and psychometric properties of the Study Behavior Inventory designed to measure study skills and behaviors in high school students. The SBI-HS was designed using the format of the original SBI. That is, it contains a series of 46 statements and participants are asked to, “Please tell us how you behave concerning each of the 46 statements that follow. Do not answer according to what you think you should do or should not do, but according to what you yourself are in the habit of doing.” Students are asked to choose from among the four responses, (a) “Rarely or never true in my case,” (b) “Sometimes true in my case,” (c) “Often or usually true in my case,” or (d) “Always or almost always true in my case.”  The statements were derived through a search of the literature on studying in the population of high school students. A number of them are derived from the higher education version of the SBI and were modified given what is known about studying among high school students. The preliminary version of the instrument was reviewed by focus groups of high school teachers in south Florida. Changes to the format and item wording were made based on the work of these focus groups.  After reviewing the results of the pilot study, a final instrument was developed.

Exploratory Factor Analysis  

Exploratory factor analysis using a principal components model with a varimax rotation was conducted and this analysis yielded 11 factors with eigenvalues greater than 1.00.  A scree plot revealed only four of these on the scree, accounting for 72% of the total variance of the scores on the instrument, so a confirmatory analysis constraining the model to four factors was carried out.  Table 1 shows the distribution of the SBI-HS items among the four factors and their loadings.  An item was considered to be included in a factor if it had a factor loading of at least .30 on one of the four factors with no loading greater than .25 on any other factor.  Based on this criterion, all items except item #42 loaded on a unique factor.

Factor 1, consisted of a group of 15 items which accounts for 35.4% of the variance of the scores on the SBI-HS.  As in the higher education SBI, these items deal with academic self-perception and feelings of low self-esteem and security about the student’s ability to accomplish academic tasks.  This factor includes such items as, “I have to go over written materials several times.  The words don’t have much meaning the first time I go over them” and “I get nervous and confused when taking tests.  Because of this I don’t answer the questions as well as I could

	Table 1

Study Behavior Inventory-HS Factor Loadings

	Factor 1
	Factor 2
	Factor 3
	Factor 4

	Item 
	Loading 
	Item
	Loading
	Item
	Loading
	Item
	Loading

	31
	.768
	29
	.602
	18
	.521
	46
	.520

	30
	.705
	  9
	.577
	15
	.501
	43
	.479

	35
	.681
	23
	.553
	16
	.469
	44
	.428

	32
	.643
	  7
	.552
	19
	.460
	  3
	  -.390

	33
	.579
	11
	.538
	24
	.426
	  8
	  -.312

	27
	.533
	28
	.536
	  2
	.416
	
	

	25
	.532
	  4
	.526
	20
	.377
	
	

	41
	.520
	  5
	.522
	37
	.350
	
	

	45
	.500
	36
	.515
	  1
	.309
	
	

	22
	.479
	17
	.508
	
	
	
	

	40
	.463
	39
	.483
	
	
	
	

	38
	.460
	  6
	.449
	
	
	
	

	13
	.458
	26
	.424
	
	
	
	

	14
	.329
	10
	.424
	
	
	
	

	21
	.305
	34
	.419
	
	
	
	

	
	
	12
	.387
	
	
	
	


have.”  Another of the items loading on this factor is, “When tests are returned, I find my grade has been lowered because I made careless mistakes.”  

Factor 2, which included 16 items and accounted for 20.3% of the total variance of the inventory scores contained items that assessed academic preparation behaviors.  These behaviors included those that students performed in preparation for and during the carrying out of academic tasks.  Among these items were, “When I begin to study I organize things I have to do so that I can use my time in the best way possible”, “When preparing for a test I study material in some logical order such as the order it was presented in class, the order of importance with the most important material first, or the order of the material in time such as the oldest to the most recent” and “I plan the answers to essay questions in my mind before I start writing them.”  

Factor 3, which contained 10 items accounting for 8.6% of the total inventory variance, contained items that were concerned with the management of time.  Among these items were, “I watch too much television and/or play too many video games and this interferes with my studies”, “I skip over and don’t pay attention to charts, graphs, and tables when reading an assignment” and “I wait until the last minute to write term papers and reports.”

Factor 4 was made up of five items that accounted for 7.7% of the total variance of the SBI-HS.  These items dealt with the social nature of studying and of taking tests. Items in this factor included, “For some subjects, I like to study with others” and “I think I could do much better on tests if I could take them alone rather than with a group of other students.”  This factor was totally absent from the higher education level of the Study Behavior Inventory although it was hinted at in the Spanish version (Bliss & Vinay, 2004) where a fourth factor contained two items dealing with studying alone or with others.  Table 2 presents the correlations of these four factors.

	Table 2

Correlations Between Factors of the SBI-HS

	     Factor
	1
	2
	3
	4

	1. Academic self-esteem
	—
	.202
	.341
	 .064

	2. Academic preparation
	
	—
	.327
	-.114

	3. Time management
	
	
	—
	.138

	4. Social nature of studying
	
	
	
	—


These correlations show good levels of independence between the factors.

Relationships to Other Variables

There were no significant differences between the scores of boys and girls on the total score of the Study Behavior Inventory-HS or on any of the four factors.  However, the correlations between students’ cumulative grade point averages and their scores on each of the factors and their total SBI-HS scores were .84, .79, .76, .75 and .85, respectively.  These findings are consistent with expectations for an instrument measuring study behaviors.

Revisions
Item #42 did not load on any of the four factors and was removed from the instrument.  Item analysis showed the other items functioning appropriately with the exception of Item #8 which was borderline.  It was tentatively left in the instrument.  

The Validation Sample Study

Validating the SBI-HS 

The revised instrument was administered to 3,336 students in grades 9 – 12 in public and private schools in throughout the United States. The sex of the students was noted and their grade point averages were obtained from school records. The instrument was readministered to a subgroup of 40 students (10 in each of the four grades) 4 weeks after the first administration. 

Factor analysis using a principal components extraction with a varimax rotation yielded a four-factor solution, accounting for slightly over 85% of the variance of the entire instrument. The first of these factors appeared to describe a measure of confidence and feeling of self-efficacy very similar to the first factor in the post-secondary version of the SBI. Factor two dealt with direct academic practices such as note taking, the completion of reading assignments and relationships with teachers.  Factor three contained items dealing with time management, as was the case in the post-secondary version. The fourth factor, not found in any of the post-secondary studies, was composed of items dealing with the social aspect of studying. Such items included, “I prefer to study alone rather than with other people” and “For some subjects I like to study with others.” This factor structure is consistent with the theoretical base suggested by Bliss and Mueller in their work with the original Study Behavior Inventory although the finding of the fourth factor dealing with social aspects of studying needs appears to be unique for high school students.

There were no significant differences between the scores of boys and girls on the total score of the SBI-HS or on any of the four factors. This is consistent with the lack of sex differences in scores found on the higher education version of the SBI and in the pilot study of the SBI-HS. Pearson’s correlations between students’ total score on the Study Behavior Inventory-HS and the scores on the four factors and students’ cumulative grade point averages ranged from .68 to .75. Cronbach’s alpha for the total SBI-HS and the scores on the four factors of the instrument ranged from .76 to .84. 

When responses of the test-retest group were examined it was found that only one item had an agreement scores of less than 75% between the original administration of the inventory and the readministration 4 weeks later. 

Stability of the Factor Structure

Confirmatory factor analysis using AMOS was carried out in order to determine the fit of the factor structure obtained in the validation sample to the factor structure originally obtained in the pilot study sample.  While the use of (2 is often suggested for determining the goodness of fit of an observed factor structure to a theoretical structure, with large samples even reasonably fitting models are likely to produce statistically significant chi-square values, indicating lack of fit (see Bentler, 1990).  Therefore, because it is so extremely sensitive to sample size and there were over 3,000 participants in the validation sample, a set of heuristic measures of model fit have been devised.  Sharma (1996) noted that there are over 30 of these goodness-of-fit indices in the literature.  For each comparison two goodness of fit indices were observed since they look at goodness-of-fit in two different ways.

Root mean square residual (RMSR).  Fitted residuals are the difference between the actual correlations among the observed variables (in this case those from the validation sample) and the correlations predicted by a particular model (in this case those obtained from the pilot study sample).  The root mean square residual is the square root of the average of the square of the residuals.  The closer the RMSR is to zero, the better the fit.

Goodness of fit index (GFI).  This statistic has a range from zero to one and indicates the improvement of fit gained by a particular model over a null model.  The null model specifies that the sole source of variation in subjects’ responses is sampling error.  Bentler and Bonnett (1980) have suggested a minimum acceptable level of .90 for evaluating the fit of factor models.

The Model Tested

A single model was specified in the analysis.  This was the uncorrelated factors model, which is a rather restrictive one.  It was chosen since the exploratory factor analysis that was originally used to define the factors in the pilot study used orthogonal rotation and should, theoretically, have resulted in independent factors.  The model was tested on the complete validation sample and for the students in each grade, separately.  The results are shown in Table 3.

	Table 3

Goodness of Fit Indices for the Independent Factors Model

	Sample
	N
	RMSR
	GFI

	Complete sample
	3044
	.047
	.963

	Grade 9
	  790
	.049
	.924

	Grade 10
	  851
	.103
	.901

	Grade 11
	  781
	.054
	.908

	Grade 12
	  509
	.056
	.925


The factor structure obtained from the validation sample appears to be a good fit with that obtained in the earlier pilot sample.  All measures of the root mean square residuals except one were below .10 (the exception being .103) and all goodness of fit indices were above the suggested .90 cutoff.

Conclusions

Even after changes were made in some item wordings and an item was deleted from the instrument after the pilot study, the large and broad validation sample of students who completed Study Behavior Inventory – High School Version produced a set of responses that is very similar to the responses obtained by an earlier and restricted pilot study.  Similar psychometric properties were found in the responses of both groups.  In addition, the factor structure of responses of students in the validation sample was a good fit with that obtained from the responses of the pilot sample for a sample of all students and for samples composed of students in individual grades.  The SBI-HS appears to be a valid and reliable instrument for the measure of study behaviors in high school students.
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