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stronger and makes the goals of the program clearer to the university commu-
nity. Because the process is embedded in our program, we can easily document 
our outcomes for accreditation agencies such as ABET and MSCHE without 
creating new work.

Ongoing cycles of assessment can provide a basis for collaboration and 
intellectual exchange to help us review and revise criteria, to look at ourselves 
and our programs critically, to make changes, and to query those changes. It is 
within our power to use assessment to help us adjust to change in a continu-
ally changing world. It is our hope that the model described in this article will 
provide a way for others to replicate and refine our efforts for their unique 
institutional sites.
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Appendix 1

Measurement Concepts and Statistical Terms: 
A Critical Vocabulary for Researchers

Term Definition Use Key Source

Measurement Concepts

Bias identification The identification of bias 
is a process by which 
performance is observed 
to be different in defined 
groups due to systematic 
error.

Identification of differ-
ence in performance 
among groups is an 
important part of 
assuring fairness in 
assessment.

AERA, APA, NCME 
(1999, p. 172); 
Camilli (2006)

Consensus estimate A consensus estimate is 
a measure of agreement 
between two raters.

A simple percent of 
agreement provides 
evidence of interrater 
agreement. 

Stemler (2004)

Consequential 
validation

The consequences of 
assessment, both positive 
and negative, are key to 
the validation process.

AERA, APA, NCME 
(1999, pp. 23–24); 
Brennan (2006); 
Messick (1989)

Consistency estimate Beyond a simple count of 
agreement, a consistency 
estimate provides cor-
relations as evidence of 
reliability.

A Pearson product mo-
ment correlation and a 
weighted kappa both 
provide evidence of 
interrater reliability.

Haertal (2006, pp. 
101–102); Stemler 
(2004)

Construct The construct is the phe-
nomenon that is under 
examination.

A combination of a 
well-articulated scoring 
rubric and samples 
of levels of student 
performance allows an 
expression of the con-
struct to be measured. 

AERA, APA, NCME 
(1999, pp. 17–18); 
Brennan (2006, pp. 
22–23); O’Neill, P., 
Moore, C., & Huot, 
B. (2009, p. 198); 
White (2005)
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Continued

Term Definition Use Key Source
Construct underrepresentation If an assessment fails 

to capture the targeted 
construct, or provide 
evidence that a key 
aspect of the construct 
has been measured, 
then the meaning of the 
assessment is limited.

Because construct un-
derrepresentation has 
been a perennial prob-
lem in the assessment 
of written communica-
tion (the overuse of 
tests of grammar, for 
example), validity 
argument assures that 
the construct, or a key 
aspect of the construct, 
has been captured.

AERA, APA, NCME 
(1999, p. 174); 
Brennan (2006, 
p. 31).

Construct validation The process by which 
evidence is gathered in 
the service of the validity 
argument.

Construct validation 
may be achieved by 
three methods: specifi-
cation of the proposed 
interpretation of scores 
during the assessment 
design; dedication to 
an extended research 
activity; and examina-
tion of plausible rival 
score interpretations. 

Brennan (2006, 
p. 22); Messick 
(1989); Popper 
(1963)

Constructed response 
assessment

As a performance as-
sessment, a constructed 
response task requires 
that students perform 
(that is, construct) a 
response. 

A constructed response 
assessment holds the 
potential to allow 
the construct to be 
measured. 

Baldwin, Fowles, & 
Livingston (2005); 
Lane & Stone 
(2006)

Content validation The detailed statement 
of the construct to be 
measured. 

If a rubric is well 
designed, it will serve 
as evidence that the 
construct has been fully 
defined.

AERA, APA, NCME 
(1999, pp. 18–19)
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Continued

Term Definition Use Key Source
Criterion validation The process by which a 

performance is related 
to the construct under 
examination.

If criterion scores on 
the assessment are re-
lated to performance 
levels on related 
measures—the rela-
tionship between, for 
example, ePortfo-
lios and SAT® Writing 
scores—evidence of 
criterion validation is 
present. 

AERA, APA, NCME 
(1999, pp. 56–57); 
Haertel (2006, 
pp. 66–67); Kane 
(2006, pp. 18–19)

Error in sampling Defined as the difference 
between the sample and 
the given population, 
error exists when the 
outcome of the research 
fails due to sampling 
plan design. 

Type I error (blindness) 
may be controlled 
by specifying a 
confidence interval 
for the sample; Type 
II error (gullibility) 
may be controlled by 
sample size.

Rosco (1968, pp. 
152–158)

Evidence-centered design (ECD) The evidence-centered 
design model focuses on 
assessment as an activ-
ity based on evidence.

Adherence to an 
evidence-centered 
design model allows 
researchers to an-
ticipate the validation 
argument that will be 
offered in the design 
stage of the assess-
ment. 

Miselvy (2007); 
Mislevy, Almond, & 
Lukas (2003)

Mediated communication The transactional nature 
of communication is 
transformed—that is, 
mediated—in digital 
environments.

As researchers 
recognize that com-
munication is made 
complex in multi-
modal environments, 
they will be better 
able achieve construct 
validation. 

Bolter (1999); Cop-
pola & Elliot (2010); 
Murray (2009); 
Yancey (2004)
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Continued

Term Definition Use Key Source
Sampling plan A sampling plan is a 

designated sub-set of 
the larger specified 
population.

Because constructed 
response assess-
ments are complex to 
design and difficult to 
evaluate, a randomly 
designed sampling 
plan allows the 
performance of the 
sub-sample to be 
representative of the 
specified population. 

Mazzo, Lazer, & 
Zieky (2006, pp. 
684–688)

Validation Validation is a process 
by which the targeted 
construct, or a key as-
pect of that construct, is 
measured.

Attention to both 
evidence-centered de-
sign and consequen-
tial validation will 
help to ensure that an 
assessment will serve 
its shareholders. 

Brennan (2006); 
Huot (2010, pp. 
23–31)

Validation argument A rhetorical term em-
phasizing process and 
audience, the validation 
argument presents the 
claim that targeted con-
struct, or a key aspect of 
that construct, has been 
measured. 

The Toulmin model of 
logic is well suited to 
the presentation of 
validity arguments. 

Kane (2006, pp. 
27–31); Toulmin 
(1958)

Variable model A variable model is the 
construct to be mea-
sured expressed in terms 
of relationship between 
the predictor (X, or 
independent) variables 
and the outcome (Y, or 
dependent) variable. 

A variable model al-
lows the construct to 
be expressed in terms 
of its component 
elements. 

Coppola & Elliot 
(2007, 2010); Elliot, 
Briller, & Joshi 
(2007); Johnson 
(2006a, 2006b); 
White (2005) 
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Continued

Term Definition Use Key Source

Statistical Terms

Confidence interval A confidence interval 
is the range of scores 
thought to include the 
mean score of the speci-
fied population.

A confidence interval 
allows the researcher 
to provide a validity 
argument that the 
sampling plan is 
representative of the 
specified population. 

Lockhart (1998, pp. 
224–234)

Correlation A correlation coefficient 
is a number that ranges 
from 1 (perfect) to 0 (no 
relationship) express-
ing the relationship 
between two variables.

Used in consistency 
estimates, a correla-
tion coefficient (such 
as Pearson r) provides 
an estimate of inter-
rater reliability and 
a probability of the 
relationship occurring 
by chance. Correla-
tions can also be used 
to gain information 
on variable models 
and establish criterion 
validation. 

Lockhart (1998, pp. 
485–486)

Descriptive statistics The use of descriptive 
statistics—the mean, 
mode, median, and 
range—allows basic 
analysis.

The use of descriptive 
statistics allows a 
basic sense of pat-
terns, often displayed 
graphically. 

Lockhart (1998, pp. 
51–80)

Inferential statistics Inferential statistics—
probability, regression, 
and tests of signifi-
cance—allow relational 
evidence to be drawn. 

Correlation and 
regression yield asso-
ciative and predictive 
evidence. 

Rosco (1968, pp. 
144–262, 273–284)

Mean The mean is the sum of 
scores divided by the 
number of scores. 

The balance point 
of the scores, or the 
average, is a central 
feature of descriptive 
statistics. 

Lockhart (1998, pp. 
74–75)
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Continued

Term Definition Use Key Source
Median The median divides a 

set of scores into two 
halves. 

Defining the middle 
score allows a descrip-
tion of the lower and 
upper half of the 
scores.

Rosco (1968, pp. 
40–41)

Mode The mode is the most 
frequently occurring 
score. 

Analysis of the mode 
of scores allows 
examination of 
distribution. 

Lockhart (1998, pp. 
73–74)

Probability The probability of a 
behavior occurring, such 
as a score, is equal to 
the relative frequency 
of the score occurring in 
the larger population.

Expressed in terms of 
a confidence interval, 
the probability 
estimate provides evi-
dence of certainty that 
the sub-population 
is representative of 
the larger specified 
population. 

Rosco (1968, p. 117)

Range The range allows a 
description of score 
dispersion. 

Analysis of a range of 
scores demonstrates 
the extent to which 
scores distributed.

Rosco (1968, pp. 
45–46)

Regression Regression analysis, 
indicated by the coef-
ficient of determination, 
allows strength of 
models to be analyzed 
and their probability 
estimates to be drawn.

A regression analysis 
demonstrates the 
prediction of the 
relationship between 
the predictor (X, or 
independent) vari-
ables and the outcome 
(Y, or dependent) 
variable. 

AERA, APA, NCME 
(1999, p. 21); 
Lockhart (1998, pp. 
448–507)

Specified deviation The specified deviation 
is defined as the devia-
tion that the researcher 
can tolerate between 
the sample mean of the 
sub-population and the 
true mean of the larger 
population. 

The specified devia-
tion is a measure that 
allows the researcher 
to be confident, at a 
designated level, that 
the mean score of a 
sub-group is represen-
tative of the scores of 
the total population.

Kerlinger & 
Lee (1999, pp. 
297–298)
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Continued

Term Definition Use Key Source
Standard deviation The standard deviation, 

the square root of the 
variance, is a measure of 
score dispersion. 

As a descriptive 
measure, the standard 
deviation allows 
determination that 
the percentage of 
scores will lie within 
certain intervals from 
the mean score.

Lockhart (1998, pp. 
80–82)

Standard error of the mean The standard error of 
the mean is calculated 
by dividing the standard 
deviations by the square 
root of the population 
under investigation. 

The standard error of the 
mean allows researchers 
to estimate how much 
the sample size means 
may vary if different 
samples are taken from 
the same population. 

Norušis (2011, p. 98)

Tests of significance Built on a family of 
distribution curves with 
the single parameter as 
degrees of freedom (the 
number of observations 
on which an estimate 
is based), tests of 
significance allow the 
researcher to determine 
if score differences are 
statistically significant 
and are unlikely to have 
occurred by chance.

The independent 
sample t-test allows 
examination of the 
degree of difference 
of the scores of two 
groups.

Lockhart (1998, pp. 
230–233)

Weighted kappa A measure of consisten-
cy, the weighted kappa 
allows benchmarks for 
strength of agreement. 

Cohen’s weighted 
kappa (k) allows 
interrater reliability to 
be determined. 

Landis, J. R., & Koch, 
G. G. (1977).

Z-score The Z-score, or standard 
score, allows scores to 
be transformed so that 
that they have the same 
mean and standard 
deviation. 

In sampling plan de-
sign, the use of a des-
ignated Z-score allows 
a confidence interval 
to be established for 
the representativeness 
of the scores in the 
sub-sample. 

Kerlinger & 
Lee (1999, pp. 
297–298)
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Appendix 2

Descriptive statistics for the NJIT Model (n = 636)

Mean Scores Standard Deviations Range
f04 s05 f05 s06 f06 s07 f08 s09 f04 s05 f05 s06 f06 s07 f08 s09 f04 s05 f05 s06 f06 s07 f081 s09

n 61 50 124 140 92 88 25 56 61 50 124 140 92 88 25 56 61 50 124 140 92 88 25 56

ePortfolio --- --- --- --- 8.79 8.59 8.24 8.71 ---- --- --- --- 2.41 1.64 1.20 1.22 --- --- --- --- 2,13 3,12 5,10 7,12

Clear Style 7.77 7.94 8.19 7.58 8.15 8.08 8.16 8.46 1.28 1.48 1.95 1.84 1.87 1.66 .99 1.44 4,10 4,11 2,12 2,12 3,13 3,11 6,10 5,12

Accurate Usage 7.54 7.76 7.77 7.31 7.52 7.75 7.64 8.18 1.40 1.57 2.16 1.70 1.72 1.60 1.19 1.54 4,9 4,11 2,12 2,12 3,12 3,11 6,9 2,12

Task Knowledge 8.00 8.32 8.20 7.76 8.04 8.18 8.08 8.50 1.22 1.38 2.05 1.75 1.79 1.81 1.29 1.48 5,11 6,11 2,12 2,12 3,12 2,11 4,10 4,12

Relevant Content 7.93 7.84 8.25 7.45 7.97 8.18 7.80 8.43 1.20 1.53 1.89 1.73 1.69 1.81 1.32 1.57 5,11 4,11 2,12 2,11 4,12 2,11 4,10 4,12

Adapted Tone 7.82 7.94 8.19 7.41 7.78 8.07 7.68 8.11 1.27 1.43 1.92 1.73 1.47 1.57 .99 1.85 5,10 5,11 2,12 2,12 4,12 3,11 5,9 3,12

Graphic Cohesion 7.84 8.00 8.10 7.59 8.13 8.02 8.24 8.48 1.52 1.67 1.98 1.84 1.70 1.75 .90 1.66 3,11 5,11 2,12 3,12 4,12 3,11 6,10 5,12

Citation ---- --- --- 5.12 6.50 7.22 6.44 7.66 ---- --- --- 2.77 3.23 3.49 1.85 2.84 --- --- --- 2,11 2,12 2,12 3,11 2,12

Overall Portfolio 7.82 8.08 8.45 7.66 8.13 8.19 8.04 8.63 1.34 1.44 1.98 1.83 1.79 1.70 1.34 1.65 4,10 4,11 2,12 2,12 5,12 2,11 4,10 7,12

   1This semester the range of scores was limited because the only analyzed portfolios were those with no discrepancies. 
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Appendix 3

Correlation analysis of the present NJIT Model with criterion variables of course grade and cumulative GPA, Spring 2009 (n= 56)

ePortfolio 
Design

Clear 
Style

Accurate 
Usage

Task 
Knowledge

Relevant 
Content

Adapted 
Tone

Graphic 
Cohesion

Citation Overall 
Score

Course 
Grade

Cumulative 
GPA

ePortfolio Design - .607** .387** .506** .522** .475** .654** .203 .563** .059 .162

Clear Style - .742** .607** .666** .659** .52** .217 .658** .135 .283*

Accurate Usage - .64* .705* .697* .463* .338* .637** .119 .161

Task Knowledge - .768** .734** .589** .232 .706** -.063 .127

 Relevant Content - .762** .657** .257 .682** .038 .22

Adapted Tone - .629** .257 .731** .063 .135

Graphic Cohesion - .27* .599** .031 .009

Citation - .4** .29* .208

Overall Score - .009 .111

Course Grade - .527**

Cumulative GPA -
 *p<.05

   **p<.01
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