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Abstract

The study investigated the reliability and construct validity of the USC faculty performance evaluation tool. This tool contains three subcategories: Teaching Efficiency, General Impression, and Impact of the University’s Christian Vision. 

Item-total reliability, inter-item consistency, a test-retest analysis, and a Principal Components Analysis (PCA) of this tool were performed. 

Results show that the items showed very high reliabilities and consistencies. A test-retest procedure for the same subjects or courses handled in different semesters also showed high correlation coefficients indicating measurement stability. A test-retest on teaching performance in different courses, however, showed very low reliability coefficients—indicating that a teacher’s performance in one course may not be the same at all in another. 

The PCA yielded two factors neatly containing the items in the first and third categories. The second category, because it only has one item, was subsumed under Teaching Efficiency.

One important management challenge in any organization is measuring its employees’ performance. Performance evaluation tools are often constructed to provide indicators of the employee’s efficiency and effectiveness in their jobs. The construction of performance tools largely depends on what is expected of a particular position. Measuring a piece-rate worker’s performance may therefore be easier than say an employee relation officer’s. However, like any psychological instrument, the tool has to yield consistent and accurate measures of performance. Consistency and accuracy—being indispensable criteria of a measuring tool—are technically referred to as reliability and validity, respectively (see for instance Schultz, 1982; Ryan & Sackett, 1998: Boholst, 2000).  

In the University of San Carlos, one of the many concerns that were raised concerning its faculty performance evaluation tool were on why the process of evaluation is handled by working students and whether the student-raters are briefed on how to rate their teachers’ performance. Furthermore, questions regarding items that ask about ‘the impact of the university’s Christian vision’ were also raised in a number of faculty gatherings and the validity of these items was seriously questioned as well. Other issues concerning biases, halo effects, horns-effects, and other contaminating variables that might contribute to the inaccuracy of the evaluation were the other topics that were brought to light as there had indeed also been instances when students took this opportunity to “get back” at their teachers. 

             The matters raised are serious performance management issues that need to be looked into. While opinions regarding the ambiguity of some items and the inadequacy of these items to capture the “true” and important performance indicators of a teacher had also been raised, the specific issues mentioned above, while valid and deserving of attention need to be addressed one at a time. A more basic question that should be asked (before asking whether the student-raters are briefed about the process and other issues of this sort) is whether the performance appraisal is reliable and valid. It is this question that should be dealt with first before we can and in order to address the secondary concerns of administration and other biases mentioned above. This is a psychometric issue that needs to be addressed scientifically.

Theoretical Background 

“In its broadest sense, measurement is the assignment of numerals to objects or events according to rules.”  The preceding definition was made by S. Stevens in the 1960’s but has been modified quite a number of times by several authors. One of my favorite improvised definitions says that measurement is a process of linking abstract concepts or constructs to observable indicators (Lewis-Beck, 1994). The process of linking involves mathematical processes that I will gladly skip here.  What I am more interested in is the fact that measurement in the social and psychological sciences is an attempt to forge the link between the vague and invisible things such as aggression, happiness, love – and the more visible and observable manifestations of these such as punching, shouting with joy, or giving” (Boholst, 2000). 

Performance evaluations are measurement tools. They attempt to provide an indication of an individual’s functioning on the job. Measurement instruments, be it in the physical or the social sciences, have to possess two central characteristics (among others) that will ensure their respectability as scientific instruments: Reliability and Validity.  

Reliability is essentially the consistency of the results of a performance evaluation—both at the level of individual items and the more global measures of performance. Individual items under a particular performance category will have to be consistent with other items under the same category (internal consistency) and should be correlated with the total measure of such category (item-total reliability) (Baumgartner, Strong, & Hensely, 2002). On a more global measure of the scale “a reliable [instrument] will produce similar results each time we measure the same thing” (Pittenger, 2003). This refers to another type of reliability (among many) that instruments should also possess called test-retest reliability.

Validity, for lack of a better description, is the capacity of the performance evaluation questionnaire, scale, or test to capture or measure what it claims to measure. While a scale may be reliable but not valid, it cannot be valid if it is not reliable to begin with. Although the two constructs are really intertwined (both mathematically and conceptually), it is easier and more practical to think that reliability has to be established first before we can be assured of validity. Among the different ways of establishing validity, this research conducted a construct validity analysis procedure using factor analysis and this will be described below.

This research focused on establishing the item reliability and construct validity of the USC performance evaluation tool. It looked into four types of analyses and these will be discussed in the Methodology portion.

Methodology


This study employed the following types of reliability analyses: 

· Corrected Item-total reliability analysis. This type of reliability investigates the correlation of each item as an indicator of a category with the total category score. The item score will be deducted from the total category score before correlating both variables to avoid inflation of the correlation coefficient. If an item is really “representative” of the category it is designed to measure, then it should correlate with the total score in that particular category. This item should then be retained in the final form.

· Internal consistency analysis of the items. This is a measure of the “average” inter-item correlations under each category. Cronbach’s measure is used in this present study.

· Test-retest reliability analysis. This is a measure of the consistency of the scores of individuals over time. For this particular study the pretest scores were taken from the 1st semester of 2003-2004 faculty evaluation. This was correlated with the posttest (1st semester of 2004-2005). This method stands on the assumption that if the instrument is indeed reliable then it should yield reliably the same (or almost the same) results on separate occasions (i.e., in the pretest and posttest). 

To measure the evaluation tool’s construct validity an exploratory factor analysis, 

using the Principal Components Analysis (PCA) was used. 

A Short Note on Factor Analysistc "A Short Note on Factor Analysis"


Factor analysis is a mathematical technique used to summarize a large set of data, such as items in a test or a set of test scores, by reducing it into fewer dimensions or factors. Basically, it reduces the data or clusters them based on their intercorrelations. The grouped data can then be named and can even be presumed to be a function of “some underlying, latent, and hypothetical set of factors” (Hair, Anderson, Tatham, & Black, 1995, p. 367). Factor loadings may then be computed for each item as these represent the ‘weight’ of a particular item under a factor. Loadings may also be interpreted as correlations between an item and the factor.



For example, a researcher may have 20 sets of test scores from 100 students. Obviously, it would be cumbersome to process and analyze these individual test scores, so the researcher runs a factor analytic procedure and extracts two factors: one containing students’ scores in math and another containing verbal test scores. It so happens that these two sets of tests cluster together because the data within each dimension or factor are interrelated. Students’ scores can then be thought of as functions of these two underlying dimensions, which the researcher may call verbal and mathematical intelligences.



The factor analytic procedure includes rotating the axes on which the data are plotted to maximize the variance in the data set that each factor accounts for or “captures.” This, however, is quite involved and beyond the scope of this article. Those who wish more information may look up Hair et al.’s (1995) Multivariate Data Analysis with Readings for a conceptual discussion of factor analysis or Tabachnick and Fidell’s (1989) Using Multivariate Statistics (2nd ed.) for a more mathematically-oriented discussion.

Study Sample


A random sample of 100 performance evaluations was gathered in the initial stage. However, a total number of 87 pretest performance appraisal forms were retrieved because the remaining 13 randomly chosen names had no performance ratings in the 1st semester of 2003-2004. This data set was used in the item-total correlation, the internal consistency, and in the Principal Components analyses of this study. In the third analysis, which was on the test-retest reliability, the data sample significantly decreased to 37 performance evaluation forms as these were the only ones that contained both pretest and posttest measures. 


Efforts were exerted to gather faculty evaluations coming from the same courses. However, since this was not assured and there were indeed evaluations of the same faculty members but from different courses, separate analyses were performed on cases with the same and different courses.

Significance of the Study  
The output of this project were the following: First, it showed which items among the many, yielded reliable results – as these would be the ones to be retained in the final form. Second, the analysis established the categories that held internally consistent items—indicating the category’s stability as a measurable construct. Third, it showed the categories that are in themselves “test-retest” reliable (aside from the items within them)—indicating that they have stability over time. Fourth, the factor analysis determined whether the items measured a one-dimensional factor (whether they measured the same “thing” and should not be sub-categorized) or there really is theoretical justification for the three subcategories of the evaluation tool.

All these four offshoots would then be jump-off points for the further refinement or revision of the appraisal tool as it seeks to shed light and provide accurate feedback on teachers’ performance.

Results


The existing faculty evaluation form has three categories under it. These are: Teaching Efficiency, General Impression, and Impact of the University’s Christian Vision. 


The mean and median ratings and standard deviations of each of the category are reported in the table below.

Table 1. Descriptive Statistics 

	Statistics
	Teaching Efficiency
	General Impression
	Impact of the University’s Christian Mission

	Mean
	4.06
	4.13
	3.64

	Median
	4.10
	4.18
	3.65

	Standard Deviation
	.42
	.49
	.49


(N=87)

In the absence of external criteria and a criterion-related validation study for the performance figures above, there might not be any statistical basis to make qualitative statements about the average level of performance of the faculty members. But since the scale runs from 1 being the lowest to 5 being the highest level of performance, it would be reasonable to tentatively conclude that the study sample seems to be performing well. Relative to the categories, however, the Impact of the University’s Christian Mission yields the lowest score.

Item-total Reliability and Internal Consistency


The table below presents the results of the item analysis. Researchers usually consider an item-total correlation of r = .30, p < .05, to be acceptable items. 

Table 2. Item-total Correlations and Internal Consistency

	Item
	Corrected Item-total Correlation

	Part I. TEACHING EFFICIENCY
	

	
	

	1. has good command of the language of  instruction.
	.89

	2. speaks in clear, distinct and well modulated voice.
	.86

	3. is refined in speech and manners.
	.84

	4. demonstrates broad and thorough knowledge of the subjects matter.
	.89

	5. presents subject matter clearly and systematically.
	.92

	6. relates subject matter to previous lessons, current issues, practical applications, other fields.
	.91

	7. applies teaching methods/techniques that contribute to the learning of concepts and development of skills and values.
	.94

	8. asks easily understood and thought-provoking questions.
	.95

	9. provides opportunities for students to participate in class activities.
	.87

	10. stimulates interests in conducting and/or utilizing research.
	.88

	11. uses teaching aids suited to the students’ performance.
	.92

	12. assigns realistic course requirements.
	.91

	13. designs examinations that adequately measure students’ performance.
	.88

	14. returns examination papers/projects promptly.
	.74

	15. shows fairness in giving grades.
	.86

	16. gives attention to classroom discipline
	.84

	17.1. course objective
	.91

	17.2. subject matter coverage
	.91

	17.3. teaching methods
	.92

	17.4. course requirements
	.93

	17.5. grading system
	.88

	18. observes punctuality and regularity of attendance.
	.68

	19. welcomes suggestions, ideas, opinions, and questions from the students. 
	.87

	20. shows care for personal appearance and hygiene.
	.86

	Cronbach’s Alpha
	.97

	Part II. GENERAL IMPRESSION
	

	1. How do you rate the overall performance of your teacher?
	NA

	
	

	Part III. IMPACT OF THE UNIVERSITY’S CHRISTIAN VISION
	

	
	

	1.1. personal development
	.72

	1.2. interpersonal development
	.96

	1.3. regional and national development needs
	.93

	1.4. social concerns
	.94

	1.5.1. self
	.95

	1.5.2. others
	.95

	1.5.3. world
	.96

	1.5.4. God
	.90

	1.6. establishing peace and harmony through the resolution of conflicts.
	.97

	2. Emphasizes one’s contribution to the growth of the community.
	.95

	3.1. social and economic status
	.96

	3.2. political affiliation
	.94

	3.3. religious affiliation
	.93

	3.4. gender
	.94

	4. Provides opportunity for the unfolding of one’s abilities and gifts.
	.93

	5. Emphasizes the importance of gathering relevant facts before coming up with decisions.
	.90

	6. Emphasizes the importance of taking responsibility for decisions made.
	.94

	7. Encourages the sharing of one’s skills and talents to the community especially to the underpreviliged.
	.95

	Cronbach’s Alpha 
	.99


As can be observed above, the item-total correlations yield very high coefficients indicating acceptability of these items. In fact, the lowest item-total correlation is observed in item #18 (observes punctuality . . .) with a Pearson r = .68, which is still way above the traditional criterion for acceptability. (Item-total correlation for the second category is not applicable for an obvious reason: There is only one item under it.) The internal consistencies of the first and third categories are also very impressive. Coefficients are .97 and .99 respectively.

Test-retest Reliability

Two separate test-retest reliability analyses were computed for the faculty evaluations of the same and different courses taught. The results are presented below.

Table 3. Test-retest Reliability on Same-course Evaluations

	
	Teaching Efficiency

(Pretest)
	General Impression

(Pretest)
	Impact of the University’s Christian Mission

(Pretest)
	Teaching Efficiency

(Posttest)
	General Impression

(Posttest)
	Impact of the University’s Christian Mission

(Posttest)

	Teaching Efficiency

(Pretest)
	1.0
	
	
	
	
	

	General Impression

(Pretest)
	.96**
	1.0
	
	
	
	

	Impact of the University’s Christian Mission (Pretest)
	.90**
	.86**
	1.0
	
	
	

	Teaching Efficiency

(Posttest)
	

.74**
	.72**
	.67**
	1.0
	
	

	General Impression

(Posttest)
	.76**
	.75**
	.75**
	.90**
	1.0
	

	Impact of the University’s Christian Mission (Posttest)
	.70**
	.65**
	.75**
	.86**
	.80**
	1.0


** Correlation is significant at p < . 01; n = 16

Paying particular attention to the coefficients printed in bold letters, the table above shows that all the three categories of the faculty performance evaluation show very high test-retest reliability—indicating consistency of the measurement across time. The coefficients further indicate that teachers may really be performing consistently when handling the same courses. However, when the teachers are rated on different courses, the observed correlations no longer hold as can be seen in Table 4 below.

Table 4. Test-retest Reliability on Different-course Evaluations
	
	Teaching Efficiency

(Pretest)
	General Impression

(Pretest)
	Impact of the University’s Christian Mission

(Pretest)
	Teaching Efficiency

(Posttest)
	General Impression

(Posttest)
	Impact of the University’s Christian Mission

(Posttest)

	Teaching Efficiency

(Pretest)
	1.0
	
	
	
	
	

	General Impression

(Pretest)
	.95**
	1.0
	
	
	
	

	Impact of the University’s Christian Mission (Pretest)
	.94**
	.89**
	1.0
	
	
	

	Teaching Efficiency

(Posttest)
	

.17
	.14
	.23
	1.0
	
	

	General Impression

(Posttest)
	.15
	.12
	.22
	.98**
	1.0
	

	Impact of the University’s Christian Mission (Posttest)
	.08
	.02
	.18
	.95**
	.95**
	1.0


** Correlation is significant at p < . 01; n = 21

The test-retest results above indicated poor coefficients. This basically means that a teacher’s performance in one subject cannot be argued to be consistent across other courses. This is an interesting finding as it seems to support specialization or a particular area to focus in teaching. Still, ‘within’ performance evaluation categories yield very high intercorrelations indicating a ‘within’ measurement reliability. This suggests that a high performance in one category may indicate a high performance in another.

Factor Analysis


The results of the principal components factor analysis using Varimax rotation yielded two factors neatly containing the items under the first and third categories. Understandably, the second category, which had only one item, was subsumed under the first category and this had a loading of .79. Presumably this category construct of ‘General Impression’ may best be interpreted as part of Teaching Efficiency. Still, the results show very high loadings of the items that had been conceptualized to be under a construct, supporting a two-construct validity of these items. The first factor (Teaching Efficiency) accounted for 42.5% of the item variance, while the second factor (Christian Vision) explained 42.2% of the variance—yielding a total of 84.7% of the item variation, which passed the scree test. Items in the table are arranged in terms of the magnitude of their loadings.

Table V: Prinicipal Components Factor Analysis of the Item Pool

	Item
	Factor loading

	
	1
	2

	
	
	

	I. 13. designs examinations that adequately measure students’ performance.
	.84
	.35

	I. 17.5. grading system 
	.83
	.37

	I. 15. shows fairness in giving grades.
	.83
	.34

	I. 17.4. course requirements 
	.83
	.44

	I. 17.3. teaching methods 
	.81
	.46

	I. 17.2. subject matter coverage 
	.80
	.46

	I. 12. assigns realistic course requirements.
	.79
	.47

	I. 4. demonstrates broad and thorough knowledge of the subjects matter.
	.79
	.44

	II. 1. How do you rate the overall performance of your teacher?
	.79
	.54

	I. 5. presents subject matter clearly and systematically.
	.77
	.51

	I. 7. applies teaching methods/techniques that contribute to the learning of concepts and development of skills and values.
	.77
	.54

	I. 8. asks easily understood and thought-provoking questions.
	.77
	.57

	I. 17.1. course objective
	.76
	.52

	I. 16. gives attention to classroom discipline 
	.74
	.43

	I. 11. uses teaching aids suited to the students’ performance.
	.73
	.58

	I. 14. returns examination papers/projects promptly.
	.72
	.30

	I. 6. relates subject matter to previous lessons, current issues, practical applications, other fields. 
	.72
	.52

	I. 1. has good command of the language of  instruction. 
	.72
	.53

	I. 2. speaks in clear, distinct and well modulated voice.
	.71
	.49

	I. 18. observes punctuality and regularity of attendance.
	.68
	.26

	I. 9. provides opportunities for students to participate in class activities.
	.67
	.57

	I. 19. welcomes suggestions, ideas, opinions, and questions from the students. 
	.66
	.60

	I. 3. is refined in speech and manners. 
	.65
	.55

	I. 10. stimulates interests in conducting and/or utilizing research.
	.64
	.62

	I. 20. shows care for personal appearance and hygiene.
	.64
	.60

	III. 2. Emphasizes one’s contribution to the growth of the community.
	.42
	.86

	III. 1.5.3. world 
	.44
	.86

	III. 1.5.4. God 
	.33
	.86

	III. 1.6. establishing peace and harmony through the resolution of conflicts. concerns
	.46
	.85

	III. 1.4. social 
	.44
	.84

	III. 1.2. interpersonal development 
	.48
	.84

	III. 7. Encourages the sharing of one’s skills and talents to the community especially to the underpriviliged.
	.48
	.83

	III. 1.5.2. others 
	.48
	.82

	III. 3.4. gender 
	.47
	.82

	III. 1.5.1. self
	.48
	.82

	III. 3.1. social and economic status
	.50
	.82

	III. 3.2. political affiliation
	.47
	.82

	III. 3.3. religious affiliation
	.48
	.80

	III. 1.3. regional and national development needs 
	.50
	.79

	III. 6. Emphasizes the importance of taking responsibility for decisions made.
	.58
	.76

	III. 5. Emphasizes the importance of gathering relevant facts before coming up with decisions.
	.52
	.75

	III. 4. Provides opportunity for the unfolding of one’s abilities and gifts.
	.61
	.72

	III. 1.1. personal development 
	.27
	.70


Conclusion


The faculty evaluation form shows highly reliable items at three levels: Item-total correlations, inter-item consistency, and test-retest reliability (for the same courses handled). Furthermore, it seems theoretically plausible that there are two broad categories that these items represent. Clear-cut factors are evident for items under the first category on Teaching Efficiency and the third category on the Impact of the University’s Christian Vision. The second category on the students’ General Impression of the teacher carried a high loading under the first category and did not form a category for itself. This latter category may therefore be subsumed under teaching efficiency. This may also mean that teaching efficiency must influence students’ general impression on the overall performance of the teachers.


One concern that was previously mentioned—on the validity of the third category—can now be put to rest. Whether or not the items really speak of “Christian Vision” should be the subject of a qualitative discussion of these items outside the confines of this research. But the fact that the evaluation tool seems to hold respectable construct validity means that the raters or students have perceived in their teachers (whether intuitively or objectively) a stable manifestation of their impact of the University’s Christian Vision. How this is so, should be a research in itself. 


Working students administering the evaluation tool, although not a central variable affecting the reliability of the instrument, may be briefed and provided with proper guidelines in psychometric administration. It may be more important to note that a more vital aspect of the evaluation of performance is the rater him/herself, namely, the student who fills in the evaluation form. It is necessary to provide raters an orientation in rating and in avoiding the pitfalls of performance evaluation. It is further recommended that the ratings of the students, the chair, and the co-faculty (if this is practiced) be evaluated for consistency or congruence as this may shed light on another type of validity, the criterion-related validity of the evaluation tool. 
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