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Abstract 
 
This paper examines the validity of self-assessment as a tool for measuring student abilities, in 
particular, whether self-assessments can be used as valid substitutes for instructor evaluations.  
Data is obtained from in-class student self-assessments and subsequent course tests that measure 
the same abilities.  Correlation between self-assessment ratings and test scores are used to 
comment on the validity of self-assessments.  Some observations are also made regarding the 
extent to which students over or under report their abilities on self-reports. 
 
1. Introduction 
 
Interest in valid methods for assessing student outcomes has grown in higher education.  This is 
especially true in engineering education as a consequence of the new Engineering Criteria 2000 
(EC 2000) requirements that became fully effective starting from the Fall 2001 visitation cycle.  
The new EC 2000 criteria represent a major shift in the philosophy behind accreditation of 
engineering programs.  Instead of focusing on resources and inputs provided to an engineering 
program, the new accreditation criteria emphasize student learning, i.e., outcomes.  The use of 
outcomes assessment data to guide the improvement of educational processes is a cornerstone of 
EC 20001. 
 
Given the limitations of achievement tests in fulfilling outcomes assessment requirements, the 
assessment community has recommended several alternative approaches for assessing student 
outcomes.  These include portfolios, capstone design project evaluations, student, alumni and 
employer surveys, and placement data of graduates.  Yet, written surveys administered to current 
students are the most frequently used assessment instruments, due in part to two reasons – one, 
they are relatively inexpensive to conduct, and, two, a high response rate is almost guaranteed.  A 
natural question is whether these student self-assessments are valid substitutes for test questions 
created and scored by an instructor. 
 
This paper reports the results of a study undertaken to examine the validity of student self-
assessment surveys as a tool for measuring the mastery of concepts.  The term validity is defined 
as the correlation between self-assessment and test scores on the same measures.  The paper 
reports results of data collected from three courses (two sophomore and one junior) taught over 
one academic year.  The data represent over one hundred students in these courses.  Students 
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were asked to subjectively rate themselves on very specific abilities.  The same students were then 
given a test that measured the same abilities.  Correlations between students’ self-assessment and 
their performance on test questions are used to comment on the general validity of engineering 
student self-assessments. 
 
2. Background 
 
Interest in student self-reports has been motivated by the recognition that achievement tests alone 
are not sufficiently viable for outcomes assessment.  This is due to several reasons.  First, it is 
questionable whether a test can adequately measure all outcomes of interest, especially those 
involving soft skills such as team work and life long learning.  Second, there is concern whether a 
single nationally administered test (or a small number of tests) can be used by a variety of 
institutions given that each institution has a different set of priorities and educational missions.  
However, before students’ self-assessments can be used as proxies for tests and other direct 
assessments, it is important to establish their validity.   
 
Several large-scale studies in this area have concluded with mixed results.   Ewell et al7, Pike14 
and Tsang17 provided some degree of empirical support for student self reports as valid proxies 
for tests.  However, the work of Astin2 and Dumont and Troelstrup6 has reported low 
correlations between self-reports and test scores.  LeBold et al11 utilized Purdue’s Mathematics 
and Science Inventory to demonstrate the validity of student self-perceptions regarding their 
mathematics and chemistry development as they progress through several courses.  LeBold et al 
also noticed strong relationships between self-reports and final course grades, in that, students 
who received D’s or F’s did not report appreciable pre-to-post test gains on their self-reports 
whereas students who received A’s reported the maximum gains. 
 
Comparisons between self-assessments and peer-assessments of the same entities have been 
conducted in the context of team based student work evaluation.  Falchikov8 studied self and peer 
assessments among psychology students and found high levels of agreement between peer scores 
with no under-scoring or over-scoring by self-scorers.  A similar result was reported by Stefani16 
who compared self (and peer) assessment scores and tutor’s scores in the biological sciences and 
found that student assessment (both self and peer) was as reliable as tutor assessment.  Further, 
there was no evidence that higher achievers were under-scored or that lower achievers were over-
scored.  In contrast, in their study of business management students, Saavedra and Kwan15 found 
that high performers were more discriminating than low performing students and were better able 
to assess performance.  As part of the same study, the authors also concluded that below average 
students rated themselves significantly higher than the peer ratings they received.  As part of a 
larger study aimed at identifying individual effort in teamwork, Kaufman, Felder and Fuller9 
concluded that individual self-ratings were statistically indifferent from ratings received from 
peers.   The authors also reported that inflated self-ratings were less common than deflated self-
ratings.  Kruger and Dunning10 studied the relationship between student confidence and their 
ability and concluded that those who are incompetent often appear to be more confident about 

P
age 7.1293.2



 
 

Proceedings of the 2002 American Society for Engineering Education Annual Conference & Exposition 
 Copyright Ó 2002, American Society for Engineering Education 

their abilities than students who are competent.  On the other hand, students who were competent 
often underestimated their abilities.  For a review of literature relating to student-based 
assessment, the reader is referred to the paper by Maskell12. 
 
It bears mentioning here that self-assessments are also conducted in employment settings to 
comply with a variety of company regulations.  For instance, many organizations require 
employees to perform self-appraisals prior to a formal annual evaluation by a supervisor, and to 
report employee conformance to substance use policies.  Reported work in this area also sheds 
light on the degree to which self-reports can be used as substitutes for direct measures.  For 
example, Cook et al5 studied 1,200 employees of a steel manufacturing company to assess illicit 
drug use through three methods – self-reports, urinalysis and hair analysis.  Results of this study 
indicated that actual prevalence of drug use (as confirmed by urine and hair samples) was 
approximately 50% higher than estimates given in self-reports. 
 
In addition to the validity of self-reports, there is also a larger and more useful context in which 
self-assessments are being studied.  This involves the impact of self-assessment on learning itself.  
Recent research summarized by Black and William3 demonstrates that student self-assessment 
skills enhance student achievement and learning.   Realizing that self-assessment skills are 
necessary for enhancing learning, some instructors (see for example, Brackin and Gibson4) require 
students to demonstrate these skills as part of their course requirements. 
 
The purpose of this paper is to extend past work in studying the correlation between self-reports 
and test scores.  The paper reports the results of a yearlong experiment to study this correlation in 
an engineering program. 
 
3. Approach 
 
The subjects for this experiment were students enrolled in three courses offered by the Industrial 
Engineering department at North Carolina A&T State University during the Fall 1999 and Spring 
2000 semesters.  All three courses were taught by one of the authors.  Catalog descriptions of 
these courses and prerequisite information are available from the authors upon request.  
Enrollment values and other pertinent details about these courses are presented in Table 1. 
 

Table 1: Course Information 
Course 

Number Course Title Course Level Semester Number of 
students 

INEN 270 Engineering Statistics Sophomore Fall 1999 32 
INEN 330 Operations Research Junior Fall 1999 35 
INEN 260 Engineering Economy Sophomore Spring 2000 39 

 
The data collection consisted of a written survey followed by a test in each of the courses.  The 
following procedure was used.  In the last week of the semester, a written survey was 
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administered to allow students to self-assess their proficiency in material learned in each course.  
This was immediately followed by a test that carefully measures the same proficiencies that were 
addressed in the written surveys.  Each survey and test consisted of five items.  The survey 
responses carried no points towards course grade, but the tests were worth 15% of the course 
grade.  Copies of the written survey and corresponding test for each course are not presented here 
in the interest of space, but are available from the primary author.  In addition to student 
responses on the survey and test questions, their overall grade on the course was also recorded.  
Both the surveys and the tests were encoded to promote anonymity of responses as well as to 
allow the computation of correlation between responses on corresponding responses by individual 
students. 
 
Students were asked to rate their ability in a very specific area on a scale of 1 (strongly disagree 
that I can do this) to 5 (strongly agree that I can do this).  Each question on the survey 
corresponds to a specific question on the test.  The test questions were graded on a scale from 0 
(incorrect or no answer) to 5 (complete and accurate answer).  This was appropriate since the test 
questions required students to show assumptions, steps and the final answer.  Therefore, an 
answer to a question can be “more correct” or “more wrong.”  The correlation between survey 
ratings and test scores can then be used to comment on the validity of the self-report surveys as 
surrogates for the tests. 
 
As an example, in INEN 270, one of the questions on the survey was as follows: 
 
Given a probability distribution function for a discrete random variable, I can compute its 
expected value. 
 
Students were asked to select one of the following five choices in response to this question: 
 

Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree 
1 2 3 4 5 

 
The corresponding question on the test is as follows: 
 
The number of orders per day for a component used in an assembly plant is a random variable 
with the following probability distribution: 
 

No. of Orders 100 110 120 130 140 150 
Probability 0.156 0.200 0.250 0.196 0.143 0.055 

 
What is the expected (average) number of orders in a day?    
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Clearly, the question posed on the test was designed to measure the same ability referred to in the 
self-assessment survey.  Furthermore, the test is administered immediately after the students have 
completed the survey.  This was done to avoid bias due to time lag and any associated changes in 
student abilities over time. 
 
4. Data Analysis And Discussion 
 
The data was analyzed with two primary objectives.  One, to explore whether student self-
assessments are significantly correlated with achievement test scores and if so, whether self-
assessments can serve as useful proxies for test scores.  Second, to verify whether high 
performing engineering students demonstrate an ability to perform more accurate self-assessments 
as compared to low performing engineering students. 
 
To assess relationships between the ordinal level self-confidence and test scores, the 
nonparametric Spearman’s correlation coefficient test was used.  Correlations between student 
confidence reported on the survey and test scores for each course as well as for the aggregate 
over all courses are reported in Table 2.  Each coefficient is based on data pairs of the five survey 
and corresponding test items.  For example, for the INEN 270 sample, the number of pairs is 160 
(5 times 32 students).  The hypothesis tested is a two-tailed test (i.e., the alternative hypothesis is 
that there is a relationship between self-confidence and test scores) with an assumed Type I error 
(a) = 0.05.  Therefore, the results are deemed significant if the p-value exceeds a/2 or 0.025.  The 
formal statement of the hypothesis is as follows: 

H0: Spearman’s r = 0 
H1: Spearman’s r ? 0 

 
Table 2: Correlation Coefficients (Spearman’s) of Self Confidence and Test Scores 

Sample Observed 
Value 

Conclusion 

INEN 270 0.258 Significant 
INEN 330 0.221 Significant 
INEN 260 0.125 Not significant 
All courses 0.184 Significant 

 
Although the correlations between self-assessments and test scores are generally significant, their 
absolute values are low and suggest a low correlation between the two variables.  If the purpose 
of student self-assessments is formative in nature, their use can be justified.  However, the use of 
self-assessments to satisfy summative evaluation requirements is questionable. 
 
To distinguish between the self-assessment abilities of high performing versus low performing 
students, the data was sorted to separate responses of high performing (those receiving course 
grades of A or B) and those of low performing (those receiving course grades of C or lower).  
Each student’s self confidence rating (CR) and corresponding test score (TS) was transformed 
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into a deviation D = CR – TS.  With this transformation, a deviation of zero represents perfect 
ability to perform self-assessment (assuming that the instructor’s grade has no error).   A value of 
D > 0 implies over-confidence whereas D < 0 implies under-confidence.  In order to test for 
sample differences in the deviation statistic D, the D values were analyzed using a two-tailed 
Mann-Whitney statistical test.  The obtained standardized z statistic’s observed value was 6.1, and 
indicates significantly different unequal populations.  The average value of D for high performers 
is 0.1 and the same statistic for low performers is 1.2.  Thus, on average, low performers appear 
to exhibit a higher degree of over-confidence, whereas high performing students are more 
discriminating.  These results provide confirmatory support for the previously reported finding 
that competent students can more accurately provide self-assessments. 
 
5. Summary 
 
Students in three courses were administered a written self-assessment survey followed by an 
instructor-graded test, both intended to measure the same set of abilities.  The study finds 
statistically significant correlations between student self-assessments and test scores.  However, 
the strength of the correlation is weak.  Additional investigation of the data reveals that high 
performing students possess higher ability to perform self-assessments as compared to low 
performing students. 
 
Based on the results of this study and past work done in this area, it can be concluded that self-
assessments can be used as surrogates for achievement tests in formative assessment.  It can also 
be argued that self-assessments performed by high performing students be used instead of 
aggregated self-assessments of all students. 
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