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ABSTRACT. The authors examined the relationship between the reactions of under-
graduate students to using the Immediate Feedback Assessment Technique (YFAT),
an answer form that provides immediate feedback on multiple-choice questions, for
the first time on a major examination and their levels of test anxiety and trait anxi-
ety. They also assessed whether students with higher levels of test anxiety and trait
anxiety might be disadvantaged relative to other students by use of the IFAT in a
testing situation. They found that preference of undergraduates (N = 185) for the
IFAT was not related to test anxiety, nor did evidence indjcate that the IFAT put stu-
dents with higher levels of test anxiety at a disadvantage with respect to test perfor-
mance. Using the TFAT did not generally increase test-related anxiety, and for a
majority of students, immediate feedback actually reduced it. Nineteen percent of
students felt that immediate feedback interfered with their test performance but
wonld nevertheless still prefer to use the IFAT in future tests. Potential concerns that
test-anxious students may either dislike the IFAT or be disadvantaged by its use
appear unwarranted and should not deter instructors from adopting the 1FAT,
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ATTEMPTS TO PROVIDE IMMEDIATE FEEDBACK in the context of multi-
ple-choice testing date back more than 75 years and have taken a variety of forms
involving the use of mechanical devices (Pressey, 1950), latent image technolo-
gy (Abplanalp, 1995), and compuaters (Wise, Plake, Pozehl, Bames, & Luken,
1989). The Immediate Feedback Assessment Technique (IFAT) is a relatively
new, commercially available answer form for multiple-choice testing that can be
used conveniently with large classes.! On the IFAT form, there is a series of small
boxes corresponding to the four alternatives for up to 50 multiple-choice ques-
tions, with each box covered by a waxy, opaque coating. The box associated with
the correct alternative for a given question has a star in it, and the remaining
boxes are blank. For each multiple-choice question, the student chooses the al-
ternative believed to be correct and scratches the coating off the appropriate box.
If the student’s choice is correct, a star is revealed and the student goes on to the
next item. If the student’s choice is incorrect, the box is blank, and the student re-
considers the remaining alternatives and continues scratching boxes until the star
is revealed. For each item, the student’s final selection is always the correct an-
sswer, Students are awarded full credit for answering an item correctly on the first
attempt, and at the instructor’s discretion, they may eam progressively less cred-
it for answering comectly on subsequent attempts, thus rewarding them for their
proximate knowledge of the correct answer.
From a pedagogical perspective, an advantage of the IFAT is that it provides
students with corrective immediate feedback for each test item. Although feed-
back interventions do not invariably lead to improvements in performance
(Kluger & DeNisi, 1996, 1998), immediate feedback often has been shown to be
more effective than delayed feedback in promoting learning in classroom situa-
tions (Kulik & Kulik, 1988; Sassenrath, Yonge, & Schrable, 1968). Furthermore,
corrective feedback not only enhances learning in a variety of settings (Brosvic,
Walker, Perry, Degnan, & Dihoff, 1997; Elliott, 1988; Phye & Bender, 1989;
[Taras, 2003) but is alse more effective than feedback that provides information
only about the correctmess or incorrectness of responses (Bangert-Drowns, Kulik,
Kulik, & Morgan, 1991; Kluger & DeNisi, 1996). Because the effects of feed-
back interventions on performance may be positive, neutral, or even negative,
Kluger and DeNisi (1998) recommended that new techniques for providin g feed-
back not be assumed to have positive effects but rather be investigated empirical-
ly. In keeping with this recommendation, Epstein and his colleagues have as-
sessed the IFAT’s contribution to leamning in experiments in both the classroom
(Dihoff, Brosvic, & Epstein, 2003; Epstein, Epstein, & Brosvic, 2001) and the
laboratory (Epstein et al., 2002). They found that participants consistently learned

Information about the IFAT, including details about cost and availability, can be obtained
at htip://www.epsieineducation.com or by contacting Michaei L. Epstein, Department of
Psychology, Rider University, Lawrenceville, NJ 18648.
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mere when they used the IFAT rather than a traditional answer form that provid-
ed no feedback, such as the more widely used, computer-scored, fill-in-the-blank
Scantron form. In addition, the corrective immediate feedback provided by the
IFAT also promoted learning more effectively than did similar feedback from
computerized testing (Epstein et al., 2002). Thus, although both the IFAT and
Scantron forms serve as effective assessment tools, only the IFAT contributes to
students’ learning.

A second advantage of the IFAT is that students not only readily accept its use,
but they actually welcome it and would like to see its use expanded (DiBattista,
Mitterer, & Gosse, 2004). More than 80% of undergraduates using the IFAT for
the first time indicated that they would like to be able to use the IFAT in all of
their courses that have multiple-choice tests, and 64% felt the IFAT to be fairer
than the more commonly used machine-scored answer form they were accus-
tomed to using. Moreover, although they were using the IFAT during an exami-
nation that counted for up to 30% of their course grade, 78% of students never-
theless indicated that the IFAT made the test feel something like a game.
Students” acceptance of the IFAT has also been found to be essentially indepen-
dent of both test performance and a variety of personal characteristics (DiBattista
et al.). For example, students’ preference for the IFAT was not found to be cor-
related with any of the following variables: overall test performance, perfor-
mance on the multiple-choice portion of the test, age, number of courses previ-
ously taken, students’ self-reported degree of preparedness for the test, and
students” perceptions of the difficulty of the multiple-choice items. Overall, then,
students’ reactions to the IFAT are positive across students with a broad range of
characteristics, suggesting that its use may contribute to the important but usual-
ly neglected goal of creating a more positive reaction to testing among students
(McMorris, Boothroyd, & Pietrangelo, 1997).

Despite the acceptance of the IFAT, it must be kept in mind that certain sub-
groups of students may find use of the IFAT to be problematic. For example, cer-
tain aspects of the testing circumstances can put more highly anxious students ata
disadvantage relative to their classmates (Hill & Wigfield, 1984). Ordinarily, stu-
dents taking multiple-choice tests in the classroom obtain no feedback on their per-
formance during the test, but the use of the IFAT changes the testing circumstances
guite dramatically by providing students with immediate corrective feedback on an
item-by-item basis. Of course, for almost all students, at least some of the feed-
back that they obtain while using the IFAT will be negative, and negative feedback
tends to be most detrimental to more highly anxious individuals (Auerbach, 1973;
Eysenck, 1982; Hill & Eaton, 1977). Students with higher levels of test anxiety
may, therefore, be less accepting of the IFAT and perhaps even be at a disadvan-
tage when using it instead of a more traditional multiple-choice answer form.

Although test anxiety was originally thought of as a unidimensional construct
(Sarason, 1961), later theorists have conceptualized test anxiety as having two or
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more dimensions. For example, Liebert and Morris (1967) and Spielberger, Gon-
zalez, Taylor, Algaze, and Anton (1978) have proposed that the two major dimen-
sions of test anxiety are worry and emotionality, and Sarason (1984) has argued
that test-irrelevant thinking and bodily symptoms are also important dimensions.
Spielberger et al. have conceptualized test anxiety as being a situation-specific
anxiety trait. According to this perspective, test-anxious students generally have
higher levels of trait anxiety, tend to find examinations threatening because of
their evaluative nature, and experience higher levels of state anxiety when taking
tests (Spielberger & Vagg, 1995). It is not surprising that researchers have found
test anxiety to be inversely related to students’ performance in a wide variety of
testing situations (Clark, Fox, & Schneider, 1998; Hembree, 1988; Musch &
Broder, 1999; Powers, 2001). Furthermore, a number of sitnational factors, such
as time pressure (Plass & Hill, 1986), have been shown to exacerbate the anxiety
associated with test situations and further detract from test performance.

Results of research on the effects of immediate feedback on anxiety during
testing have not been consistent. Some researchers have found immediate feed-
back to be associated with decreases in anxiety (Arkin & Schumann, 1984; Mor-
ris & Fulmer, 1976; Rocklin & Thompson, 1985). On the other hand, researchers
have also frequently observed increases in anxiety (Strang & Rust, 1973; Wise,
Plake, Eastman, Boettcher, & Lukin, 1986; Wise et al., 1989}, as well as reduc-
tions in test performance (Delgado & Prieto, 2003; Kluger & DeNisi, 1996; Wise
et al., 1986). Wise et al. (1986) postulated that encountering failure during test-
ing, and being informed of this failure via immediate feedback, may cause an in-
crease in anxiety, which in turm contributes to impairment in performance. Fac-
tors such as overall test difficulty and the order of item difficulty (Wise et al,,
1986) may influence the effects of immediate feedback on test-related anxiety,
but factors influencing the nature of the relationship between immediate feed-
back and anxiety during testing have not been fully elucidated.

A number of studies have produced no evidence that students using the IFAT
rather than a standard answer form either experience more anxiety during festing
or answer fewer items correctly on initial attempts {Dihoff et al., 2003; Dihoff,
Brosvic, Epstein, & Cook, 2004; Epstein et al., 2001, 2002). However, there has
been no research to date on students’ reactions to the IFAT as a function of their
level of test anxiety. Test performance is typically inversely related to levels of
test anxiety (Clark, Fox, & Schneider, 1998; Hembree, 1988; Musch & Bréder,
1999; Powers, 2001), which means that more highly test-anxious students will be
likely to receive more frequent negative feedback when using the IFAT. Further-
more, negative feedback tends to have its greatest impact on both anxiety level
{Auverbach, 1973) and performance (Eysenck, 1982; Hill & Eaton, 1977) among
more highly anxious individuals. It is, therefare, reasonable to hypothesize that
for students with higher levels of test anxiety, using the IFAT may exacerbate
feelings of anxiety and impair test performance, which may in tumn confribute to
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reduced acceptance of the IFAT as a response technique. Examination of this hy-
pothesis is particularly important because test anxiety is not uncommen, with a
prevalence rate estimated 1o be in the range of 10% to 15% among postsecondary
students (Hill & Wigfield, 1984). In the research presented here, we examined
the relationship between the reactions of undergraduate students to using the
IFAT for the first time on a major examination and their levels of test anxiety and
trait anxiety. We also assessed whether students with higher levels of test anxiety
and trait anxiety might be disadvantaged relative to other students by use of the
IFAT in a testing situation.

Method
Farticipants

Participants were undergraduate students enrolled in an introductory level re-
search design and statistics course taught by the first author and required for stu-
dents majoring in psychology. None of the students had prior experience with the
IFAT. Participation was voluntary, with participants being eligible to win a small
monetary prize in a random drawing. All personal information remained entirely
confidential, All procedures were reviewed and approved by the Brock Universi-
ty Research Ethics Board.

Of the 215 students enrolled in the course at the time of the test, 185 used the
IFAT on the test and also completed at least two of the three questionnaires, and
we present the data for these students here, Ninety percent (n = 167) of the par-
ticipants were female, an accurate reflection of the actual compasition of the
class. Students ranged in age from 19 to 43 years (M =209, SD= 2.7).

Materials

The trait anxiety scale was taken from the International Personality Item Pool
(IPIP; 2001), which provides a variety of scales that are freely available for com-
mercial and scientific use. Respondents use a 5-point scale (1 = very inaccurate
to 5 = very accurate) to rate themselves on 10 statements, such as “I worry about
things™ and “I am relaxed most of the time” (negatively keyed). The IPIP trait
anxiety scale has an acceptable 2-week test-retest reliability of 0.91 (DiBattista,
2003). Goldberg {1999) reported that this scale has Crionbach’s alpha coefficient
equal to .83 and a correlation, corrected for unreliability of the scales, of .90 with
the Revised NEO Personality Inventory (NEO-PI-R) a'nxiety scale (Costa & Mc-
Crae, 1992). |

The Revised Test Anxiety Scale (RTAS) was origin élly developed by combin-
ing the Test Anxiety Inventory (Spielberger et al., 1978) and the Reactions to
Tests scale (Sarason, 1984), and retaining 18 items hiaving an alpha coefficient




316 The Journal of Experimental Education

equal to .88 (Benson, Moulin-Julian, Schwarzer, Seipp, & El-Zahhar, 1992). Re-
spondents use a 4-point scale (1 = almost never 10 4 = almost always) to rate
themselves on statements such as “I worry a great deal before taking important
tests” and “During tests, I find myself thinking of things unrelated to the mater-
ial being tested.” Scores on the RTAS can range from 18 to 72. Exploratory and
confirmatory factor analyses on multinational samples revealed that the RTAS
has the same four-factor structure as the Reactions to Tests scale, namely, ten-
sion, worry, test-irrelevant thinking, and bodily symptoms (Benson et al.).

After using the IFAT for the first time, participants completed a questionnaire
designed to elicit their reactions to the IFAT, Most items used a 5-point Likert
scale (1 = strongly disagree, 3 = neither disagree nor agree, 5 = strongly agree).
Five items (Table 1) related to students’ general acceptance of the IFAT, and six
iterns related specifically to anxiety in the context of the test situation (Table 2).
Cronbach’s alpha coefficients were .71 and .81, respectively, for the two sets of
items. Two close-ended questions asked students to select from separate lists the
aspects of the IFAT that they liked the most and the least: alternatives presented
in the lists were derived from written comments provided by several hundred stu-
dents who had previously used the IFAT for in-class tests. At the beginning of the
term, all students in the course indicated that they had previously used Scantron
answer forms for multiple-choice testing on one or more occasions in other post-
secondary courses, and for this reason the Scantron form served as the primary
point of comparison in some of the questionnaire items.

Procedure

Qver a period of 4 weeks, students completed during their regular class time a
series of paper-and-pencil questionnaires, including those mentioned above: cer-
tain aspects of the questionnaires were unrelated to this research study and will
not be discussed further. After students had completed the final in-class ques-
tionnaire, the format and use of the IFAT were described in detail during class
time, and students were informed that they would be usi ng it later in the course,
Care was taken to describe the IFAT in a neutral fashion so that students’ reac-
tions to the IFAT would not be biased by the instructor’s comments. For example,
students were shown an IFAT form and told how to use it, but they were not told
of research indicating that students prefer using IFAT (DiBattista et al., 2004).

‘Two weeks later, the students used the IFAT on a 3-hr test that was adminis-
tered at the half-way point of the course and counted for 31% of the course grade.
The 37 four-option multiple-choice items counted for 37% of the marks on the
test, with 1.0, .25, .1, and O marks being awarded for correct answers given on
the first, second, third, and fourth attempt, respectively. The multiple-choice
items were presented in a random order at the end of the test, and all students
completed the multiple-choice portion of the test after compieting the nonmulti-
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TABLE 1. Responses to Individual Questionnaire Items Pertaining to
Acceptance of the Immediate Feedback Assessment Technique (IFAT)

Question

Disagree
(%)

Agree
(%)

M

SD

til

1. T would like it if T could use
the IFAT form in all of my
courses that have multiple-
choice tests.

2. Getting immediate feedback
on the multiple-choice items
that interfered with my
performance on the test.

3.1 think that the IFAT is fairer
than other types of multiple-
choice response techniques
(e.g., Scantron).

4. Ilike the fact that the IFAT
form allows me to get part
marks on multiple-choice
questions.

5. Even if the IFAT did not
allow me to get part marks,
I would still like to be able
to use it on multiple-choice
tests.

53

34

77

19

59

95

53

4.16

2.45

379

4.72

3.27

1.09

1.17

1.07

1.46

13,20

—5. 7%k

9 14%#

37.0%%+

2.26*

1.06

-47

74

297

18

nor disagree, 5 = agree strongly.

*p < 05, %%p < 01, ***p < 001,

Note. ri = 154. The response scale for each Htem was | = disagree strongly. 3 = neither agree

*One-sample ¢ tesls compared the mean score for each item with a test value of 3, which was
the value assigned to the response neither agree nor disagree. All tests were two-tailed and
bad degrees of freedom = 153. Effect size{d) = (mean — 3)/5D.

ple-choice portion, which consisted of statistical problems, short answers, and
essays. Immediately after completing the test, students completed the question-

naire asking for their reactions to the IFAT.

We conducted statistical analyses using the SPSS for Windows statistical
package, version 11.0.1 (SPSS Inc., Chicago, Illinois). Effect sizes were com-
puted following the recommendations of Olejnik and Algina (2000).

Results

The mean (+ SD) test grade was 69.8 + 14.8, The mean percentage of marks
eamed on the multiple-choice portion of the test was 68.3 = 127, with students
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TABLE 2. Responses to Individual Questionnaire Items Pertaining to the
Immediate Feedback Assessment Technique (IFAT) and Anxiety

Disagree Agree
Question (%) (%) M SD ©® d

1. Using the IFAT made me

feel less anxious than I

otherwise would have while

doing the multiple-choice

items. 36 35 305 125 45 .04
2. Using the IFAT made me

feel more anxious than I

otherwise would have while

doing the multiple-choice

items, 38 30 282 L20 -1.81 -15
3. Whenever I got a multiple-

choice item correct on the

first try, I could feel myself

becoming less anxious. 13 71 397 1.18 102++* 82
4. Whenever I got a multiple-

choice item wrong on the

first try, I conld feel myself

becoming more anxious. 12 70 390 L11 10a%s+ 81
5. Getting immediate feedback

on multiple-choice items

made me feel less anxious

than I otherwise would have. 20 54 349 116  520%** 42
6. Getting immediate feedback

on multiple-choice items

made me feel more anxious )

than 1 otherwise would have. 45 31 274 129 250 -20

Note. n= 154. The response scale for each item was 1 = disagree strongly, 3 = neither agree
nor disagree, 5 = agree strongly.

*One-sample f tests compared the mean score for cach item with a test value of 3, which was
the value assigned to the response zeither agree nor disagree. All tests were two-tailed and
had degrees of freedom = 153, Effect size(d} = (mean — 3)/SD.

*p < 08, *¥p < 01, *¥p < .001.

earning 62.5 = 14.3% and 5.9 = 2.1%, respectively, on their initial and subse-
quent attemapts on the multiple-cheice items. Thus, as in a previous study in
which the same grading scheme was used, students’ scores were about 6 per-
centage points higher than they would have been if partial credit had not been
available (DiBattista et al., 2004).




DiBattista & Gosse 319

As Table 1 indicates, students had very positive attitudes toward the IFAT.
More than three quarters of students agreed that they would like to be able to use
the IFAT in all of their courses that have multiple-choice tests; only 9% dis-
agreed. In addition, only 19% reported that getting immediate feedback on mul-
tiple-choice items interfered with their performance on the test, whereas 59% of
the students found the IFAT to be fairer than other types of multiple-choice re-
sponse techniques. It is not surprising that almost all students liked being able to
earn partial credit on multiple-choice questions, with more than half the students
nevertheless saving that they would still like to be able to use the IFAT even ifa
partial-credit grading scheme were not used.

When asked to indicate the one aspect of the IFAT that they liked the most, stu-
dents selected being able to earn partial credit (26%), learning the right answer
to every question (20%), getting a second chance to respond o a missed item
(12%), knowing their grade on the multiple-cheice portion of the test (11%), and
gaining confidence when getting the right answer (10%). The aspects that stu-
dents liked the least were that it is too easy to scratch on the wrong line of the
~ IFAT form (30%), they lose confidence when they get the wrang answer (30%),
and it takes more time to answer questions when using the IFAT instead of the
more traditional response formats (12%).

Table 3 shows details regarding RTAS and trait anxiety scores. The full-scale
RTAS and the trait anxiety scores demonstrated acceptable levels of internal con-
sistency, as measured by Cronbach’s alpha coefficient. Furthermore, three of the
four RTAS subscales also showed acceptable internal consistency, although the
alpha coefficient value for the bodily symptoms subscale proved to be low
(Kline, 1986).

The mean RTAS score in the present sample was quite similar to means re-
ported by Benson et al. (1992). However, although women typically have higher
levels of test anxiety than men (Hembree, 1988), we detected no statistically sig-

TABLE 3. Trait Anxiety and Revised Test Anxiety Scale (RTAS) Scores

RTAS subscales

Trait anxiety ~ RTAS Test-irrelevant  Bodily
Measure (1 =175) (n=18B5) Tension Worry thinking symptoms

M 31.60 3745 14.22 1278 5.58 4.86
SD 6.95 8.68 358 3.99 2.06 1.73
SEM 1.11 1.04 0.57 0.60 0.35 0.67
Range 1247 20-61 6-20 6-23 3-11 312
o .84 .88 B4 85 .83 .61
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nificant sex difference in RTAS scores here (women: 37.69 = 9.08; men: 35.26 +
7.93), 1(183) = 1.09, p > .05. On the other hand, as is often found to be the case
(Ben-Zur & Zeidner, 1988), the trait anxiety scores of women (32.31 * 6.57)
were significantly higher than those of men (25.00 = 7.11), 1(173) = 4.32, p <
.001; effect size = mean difference/total standard deviation = .95.

Correlations among various measures of test performance and RTAS and test
anxiety scores are shown in Table 4. As expected, RTAS scores were negatively
correlated with all measures of test performance. The correlations between RTAS
scores and performance on the multiple-choice and nonmultiple-choice portions
of the test were not statistically significantly different, #(182) =-1.82, p > .05;
therefore, test anxiety was not more strongly related to performance on one or the
other component of the test.

There was a statistically significant direct relationship between RTAS scores
and trait anxiety scores, r(173) = 47, p < .001, a finding that has been common-
ly reported (Hembree, 1988). However, despite this substantial relationship, the
data in Table 4 indicate that trait anxiety was not significantly correlated with any
measure of test performance. Furthermore, the relationships among RTAS scores
and the various measures of performance all remained significant and were not
appreciably diminished when we controlled for the effect of trait anxiety by
means of partial correlation.

Students’ preference for the IFAT (Table 1, Item 1) was not statistically sig-
nificantly related to age, gender, number of courses previously taken, the extent
to which students felt prepared for the test, the perception of the difficulty of the
multiple-choice items, the number of points that students earned by responding
correctly to multiple-choice itemns after their first attempt or to any measure of
test performance (p > .05 in all cases). Furthermore, preference for the IFAT was

TABLE 4. Correlations Between Measures of Test Performance and Revised
Test Anxiety Scale (RTAS) and Trait Anxiety Scores

RTAS RTAS-partial® Trait anxiety
Test portion r r r
All —.20%* -.19* -.02
Multiple-choice —20¥ %% —.20%* -14
Nonmultiple-choice - —15% -.16% .04

Nore. Degrees of freedom for statistical tests: RTAS = 183; RTAS-partial = 172; trait anxiety
=173.

TRTAS-partial is the partial correlations between RTAS and test performance variables. con-
trolling for the effect of trait anxiety.

*p <.05. #¥¥p < 0. ***p < .00L.







