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Abstract

This exploration was conducted to explore the viability of using the World Wide Web to

collect data from three widely used measures of parental attachment and emotional adjustment.

Data were collected from two comparable groups of participants and differences in response

patterns on paper-and-pencil and World Wide Web versions of the measures at both the item

level and scale score level, were documented. Importantly, however, the magnitude of the

effects were in general very small. The basic similarity of the properties of the measures using

paper-and-pencil and online internet modes of administration suggests both the viability of the

Internet for assessing psychological phenomena and the importance of continued evaluation of

technology mode effects.
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Paper-and-pencil or online? Evaluating mode effects on

measures of emotional functioning and attachment

In the five years since it became possible to post assessment inventories on the Internet

(Musch & Reips, 2000), the attractiveness of the World Wide Web as a medium for collection of

psychological information and research has led to a surge of studies and articles (Birnbaum,

2000). The advantages of collecting information this way are numerous and include: decreased

experimenter demand (Buchanan, 2000) and social desirability effects (Joinson, 1999), reduced

missing data (Stanton, 1998), avoidance of data entry errors since responses are entered directly

into the database (Pasveer & Ellard, 1998), savings of money and time (Pasveer & Ellard, 1998)

and possibly greater self-disclosure by participants (Davis, 1999). However, these potential

advantages do not guarantee the generalizability of assessments conducted using the Internet

(Pasveer & Ellard, 1998).

Potential problems associated with using the Internet for assessment include (a) the lack

of a controlled environment that allows responding to measures at whatever time and in whatever

setting suits the respondent, also allowing for repeat or mischievous responding (Buchanan,

2000), (b) important differences in the layout of questionnaire items depending on the

respondents' browser software and settings (Baron & Siepmann, 2000), and (c) potential

violations of privacy and issues of data security (Cho & LaRose, 1999). In addition, studies that

have explored the comparability of computer (but non-Web) administrations with paper-and-

pencil data collection have raised concerns about whether negative attitudes towards computers

affected responses to computerized instruments (Scheulenberg & Yutrzenka, 1999; Tseng,

Macleod & Wright, 1997). Several studies have also found subtle differences between data
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collected in the two modalities (Miles & King, 1997; Potosky & Bobko,1997; Webster &

Compeau, 1996; Schwartz, Mullis & Dunham, 1998).

As Buchanan (2000) points out, these problems suggest that equivalent reliability and

validity cannot be assumed for internet-collected and "traditional" paper-and-pencil assessments.

Thus far fewer studies have explored differences between Web and traditional survey responses

(Krantz & Dalal, 2000) but those that have (e.g., Pasveer & El lard, 1998; Stanton,1998) have

found "remarkable congruence" (Krantz & Dalal, 2000, p. 35). This accords with the results of a

number of studies comparing paper-and-pencil versus computer (not Web) administration of

instruments. For example, equivalence has been found for instruments assessing numerous

dimensions, including career attitudes and interests, emotional well-being, marital adjustment,

and symptomatology (e.g., DiLalla, 1996; Donovan, Drasgow & Tahira, 2000; Hansen,

Neuman, Haverkamp. & Lubinski, 1997; Parks, Meade & Johnson, 1985; Pinsoneault, 1996;

Schmitz, Flartkamp, Brinschwitz, & Michalek, 1999).

Given the multiple potential differences between online and paper-and-pencil assessment,

the degree of equivalence found thus far is both surprising and worthy of further investigation.

This study used samples that are highly similar, so that any differences found between internet

and paper-and-pencil results might be attributed to differences in the study environment and

presentation of the instruments, rather than to differences in the study populations. Two related

areas of psychological assessment seem very promising for such an investigation: (1) the

development of instruments to measure parental attachment in adolescence and adulthood, and

(2) the development of instruments to measure emotional regulation processes. These domains

were chosen because they are currently in wide use by researchers and clinicians and have a

demonstrated association to overall well-being.
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With respect to the former, Armsden and Greenberg developed the Inventory of Parent

and Peer Attachment (IPPA, Armsden & Greenberg, 1987) to measure attachment to both one's

mother and father, and several studies have demonstrated the utility of this instrument with

adolescent and adult populations (Brack, Gay, & Matheny, 1993; McCarthy, 1998; McCarthy,

Moller & Fouladi., 2001). Bowlby (1988) suggested that attachment refers to the emotional

bond experienced with another who is sensed as a source of security and who provides a secure

base anchoring exploration. A secure attachment therefore is hypothesized to contribute to

autonomy and competence. Attachment theory has also been labeled a theory of affect

regulation (Feeney & Noller, 1996). Accordingly, attachment is thought to be an important

aspect of personality, since individual differences in attachment reflect rules and strategies that

children learn about handling emotions that can persist across the lifespan. For this reason,

continuing attachment to parents in adolescence and adulthood has been hypothesized to have an

ongoing impact on emotional functioning (Braver, Burnberry, Green, & Rawson, 1992; Gilbert,

1992). However, attachment theory, particularly as it applies to adolescents and early adults, is

not yet a complete model but rather a set of propositions in need of clarification and empirical

verification (Kenny & Rice, 1995). To this end, McCarthy et al. (2001) demonstrated a clear

relationship between attachment and emotional functioning.

Beyond the context of attachment theory, emotions and emotion-related processes are

central to many, or most, theories of personality, but systematic research is needed in this area as

well (Heesacker & Bradley, 1997). In part to address this gap in the research, Catanzaro and

Mearns (1990) developed the Negative Mood Regulation Scale (NMRS) to measure beliefs

about one's ability to alleviate negative moods. Similarly, Salovey, Mayer, Goldman, Turvey,

and Palfai (1995) examined a construct they labeled "meta mood," which is also addressed in
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their work on emotional intelligence (Mayer, Di Paolo, & Salovey, 1990). Salovey et al. (1995)

developed the Trait Meta-Mood Scale (TMMS) to measure the more enduring aspects of this

construct of the reflective experience of mood. Although these two bodies of research overlap,

Catanzaro and Mearns' (1990) work is embedded in the tradition of social learning theory, in

which theorists view generalized expectancies for problem solving as important determinants of

an individual's behavior in a given situation. By contrast, Salovey et al. (1995) conceptualized

emotional intelligence as a component of a more generalized set of human intelligences, which

includes other abilities such as linguistic, musical, and bodily-kinesthetic intelligence.

As researchers continue to assess the relationship between emotional functioning and

attachment and as the Internet is increasingly seen as a valid mode for conducting assessments

and research, more studies of emotional and psychological functioning will likely be conducted

using computer technologies. This study therefore sought to explore the comparability of paper-

and-pencil versus Internet versions of three important and widely used instruments to assess

psychological adjustment: the IPPA, TMMS and the NMRS.

Method

Participants

All participants were college students taking upper division elective courses at a large

southwestern university.

The paper-and-pencil sample consisted of 164 students, 59% of whom were female, 41%

male, and 1% providing no sex identification. The average age of the study participants was

20.71 (SD=3.98, range 18 to 45). The participants were 70% European American, 13%

Latino(a), 9% Asian American, and 2% African American; 6% identified themselves as

belonging to other ethnic groups.
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The online sample consisted of 234 subjects, 61% of whom were female, 38% male, and

1% provided no sex identification. The mean age of the sample was 21.69 (SD = 1.52, range 19

to 30). Sixty-one percent of respondents self-reported their ethnicity as Anglo, 14% Asian, 4%

African-American, 13% Hispanic, 3% Biracial, 2% Multiracial, 2% Other, and 1% provided no

ethnic identification.

Procedures

Participants were recruited from undergraduate educational psychology classes over

several semesters. For the online study, participants were provided with a World Wide Web

address where they completed various attachment and emotional function measures as well as a

demographic survey. For the paper-and-pencil study, participants were provided with a packet of

instruments that they completed under supervision of an experimenter.

Instrumentation

Inventory of Parental and Peer Attachment (IPPA). This inventory assesses affective and

cognitive dimensions of the current attachment of college students and adolescents (Armsden &

Greenberg, 1987; 1989). There are 25 5-point Likert-type items on each of three scales

measuring attachment to the mother, father, and peers. However, the present studies included

only the two 25-item instruments of parent attachment (IPPA-M and IPPA-F). The IPPA-M

measures current respondent attachment to mother; the IPPA-F measures current respondent

attachment to father.

While an earlier version of the IPPA assessed attachment to parents as a single construct

(Armsden & Greenberg, 1987), the authors later revised the scale to assess attachment to mother

and father separately (Armsden & Greenberg, 1989). Participants are asked the same questions,

once for mother and once for father. Examples of items include: "I get upset a lot more than my
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mother/father knows about", "When we discuss things, my mother/ father cares about my point

of view", "My mother/father trusts my judgment. This revised version of the instrument has been

used in several studies of late adolescent attachment (Brack et al., 1993; McCarthy, Brack,

Brack, Liu, & Carlson, 1998). Armsden and Greenberg (1987) reported internal consistency

(Cronbach's alpha) scores that ranged from .86 to .91 and test-retest reliability scores over a

three-week period of .93 for their overall parental attachment scale; internal consistency

estimates for scores from the separate mother and father scales has been reported at .89 and .88

respectively (Papini, Roggman & Anderson, 1991). In a recent study with a sample of college

students having both mothers and fathers, Cronbach's alpha internal consistency estimates were

.93 for attachment to mother (IPPA-M) and .95 for attachment to father (IPPA-F), and the

observed correlations between the scores from the two instruments was .40 (McCarthy et al.,

2001). Because of Armsden and Greenberg's arguments for the separate assessment of

attachment to each parental figure, IPPA-M and IPPA-F are treated as separate single factor

instruments in this study. In this study, scores on each of the 25-item instruments are established

from the summing of appropriately coded items; scale scores have a possible range of 25 to 125

with higher values representing stronger attachment.

Negative Mood Rating Scale (NMRS). The NMRS is a 30-item inventory with three

scales that measure perceived ability to reduce negative mood (Kirsch, Mearns, & Catanzaro,

1990). The Cognitive scale assesses confidence in using cognitive strategies to reduce negative

mood; the Behavior scale measures expectancies about using overt behaviors to change negative

emotions; and the General scale assesses generalized beliefs that one can alter one's mood.

Items on each scale are 5-point Likert-type items. Examples of items from the three scales are: "I

can forget about what's upsetting me pretty easily" (Cognitive), "I can usually find a way to

9
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cheer myself up" (General), "Doing something nice for someone else will cheer me up"

(Behavior). Internal consistency estimates reported from six separate samples found Cronbach

alphas ranging from .86 to .92 (Catanzaro & Mearns, 1990). In the current study, scores on each

of the NMRS dimensions are reported as the mean response on appropriately coded items; scale

scores have a possible range of 1 to 5 with higher values representing stronger beliefs about

one's own ability to reduce negative mood.

A number of studies have documented the utility of the NMRS. Kirsch et al. (1990)

found that NMRS scores predicted dysphoria and somatic symptoms in a sample of college

students. Catanzaro and Greenwood (1994) also demonstrated that NMRS scores were

positively related to active coping behaviors and negatively related to avoidant coping and stress

symptoms.

Trait Meta-Mood Scale (TMMS). The TMMS is a 30-item instrument designed to

measure awareness of mood and mood regulation strategies (Salovey, Mayer, Goldman, Turvey,

& Palfai, 1995). It includes three scales that assess long-term aspects of the reflective experience

of mood: tendency to attend to mood (Attention), the ability to discriminate different feelings

(Clarity) and the ability to regulate mood (Repair). Examples of items are: "I try to think good

thoughts no matter how badly I feel" (Repair), "People would be better off if they felt less and

thought more" (Attention), "Sometimes I can't tell what my feelings are" (Clarity). Items on each

scale are 5-point Likert-type items. Cronbach alphas for scores on these scales range from .82 to

.87 (Salovey et al., 1995). Mayer and Stevens (1994) found evidence that the TMMS scales were

related to criterion variables such as coping behaviors and personality functioning. In the current

study, scores on each of the TMMS dimensions are reported as the mean response on

appropriately coded items; scale scores have a possible range of 1 to 5 with higher values

1 0
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representing greater awareness of one's own mood and mood regulation strategies.

Analysis and Results

Item Analyses

The psychometric characteristics of each of the scales was examined with the data

collected via the two modes of administration (paper-and-pencil vs. online interne°. These

analyses were based on the study participants who responded to every item of a given

instrument. The estimated properties (e.g., item means, item variances, inter-item correlations,

item-total correlations, coefficient alpha, maximum coefficient alpha if any single item is

deleted) of each measure show the substantial similarity across the two modes of delivery. The

number of study participants responding to every item on each scale and summary psychometric

properties are reported in Table 1.

To assess the impact of administration mode on item means and variances a series of

multivariate analysis of variance and Box's M F-tests of homogeneity of covariance matrices

were conducted for each set of scale items. The multivariate tests showed statistically significant

mean differences on the set of items for the IPPA-M scale, the NMRS Cognitive and Behavior

scales, and all three TMMS scales (Attention, Clarity, and Repair; p's <.05 for E2 ranging from

.051 to .142). No statistically significant multivariate mean differences were indicated for the

IPPA-F scale (p=.444) or the NMRS General scale (p=.450). Statistically significant

heterogeneity of covariance matrices was indicated for all of the scales (p's<.01). Table 2

summarizes the results of these analyses.

A series of follow-up univariate analyses were conducted for items of the scales where

multivariate statistics showed statistically significant results. These univariate analyses included

independent samples t-tests and Levene's tests of homogeneity of variances. These univariate
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analyses showed statistically significant mean differences (p's <.05) for the following number of

items on each of the scales: 7 of 25 IPPA-M items (Maximum 62=.048), 1 of 10 NMRS

Cognitive items (L2=.030), 2 of 10 NMRS Behavior items (Maximum 62=.021), 2 of 13 TMMS

Attention items (Maximum 62=.016), 2 of 11 TMMS Clarity items (Maximum 62=.016), and 2 of

6 TMMS Repair items (Maximum 62=.010). Statistically significant variance differences were

found for: 9 of the 25 IPPA-M items, 1 of the 25 IPPA-F items, 1 of the 10 NMRS Cognitive

items, 3 of the 10 NMRS Behavior items, 3 of the 10 NMRS General items, 8 of 13 TMMS-

Attention items, 5 of the 11 TMMS-Clarity items, and 2 of the 6 TMMS Repair items (all p's

<.05). Thus, across the 110 items, statistically significant mean and variance differences were

shown on 16 and 32 items respectively. The magnitude of these differences however were small.

Further multivariate analyses were conducted to assess whether there were any additional

differences on the items of each instrument (IPPA-M, IPPA-F, NMRS, and TMMS) as a function

of sex and ethnic identification. Four multivariate general linear model analyses were conducted

with sex (male vs. female), ethnic identification (European American/Anglo vs. Other), as well

as mode of administration (paper-and-pencil vs. online) parameterized as between-subject

factors; included in the model were two-way interactions among the factors. Table 3 summarizes

the results of the multivariate general linear model analyses. In these analyses, the only

statistically significant effects identified were on the IPPA-M scale (sex , 62=114; mode

of administration, p=.003, 62=.142), NMRS (sex , p=.003, 62=.155), and TMMS (sex, p=.008,

62=.149). That there were no statistically significant interactions of sex or ethnic identification

with mode of administration is noteworthy: the implication is that sex and ethnic effects were

uniformly observed across the two modes of administration.
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Composite Score Analyses

The multivariate comparability of the composite scores derived from the measures in the

paper-and-pencil and online studies was examined using tests of homogeneity of mean vectors

and covariance matrices. These analyses were conducted on those individuals who provided

responses to at least 90% of the items underlying each of the measures (N=333). Scoring was

conducted under the assumption of a consistent response pattern to the items underlying each

scale. MANOVA results showed statistically significant differences between modes of

administration on the set of measures for the two data sets (Wilks' L=.690, F(8, 324)=18.23,

p<.001, E2=.310). Box's M F-test indicated statistically significant differences between the

covariance matrices for the corresponding composite scores from two data sets (Box's

M=188.15, F(36, 349433.3)=5.09, p<.001). Univariate comparisons showed statistically

significant mean differences only on two of the TMMS measures: Attention and Clarity

Vs<.001 for 82=.080 and .099 respectively: 1(385)=-5.78, p.001, Mpaper=3.54 vs. Monime=3.85

on Attention; and 1(392)=6.58, p<.001, Mpaper-3.83 VS. M0n11ne=3.46 on Clarity). Tests of

homogeneity of variances showed statistically significant differences only on TMMS Repair

(F(1, 331)=11.24, p.001, SDPaper.56 vs. SDoniine=.73). No other univariate effects showed

statistical significance.

Kolmogorov-Smirnov tests were conducted to assess the univariate normality of the data

for each of the measures. Statistically significant departures from normality were exhibited in the

case of the paper-and-pencil study for IPPA-M (p=.004; skew = 1.13, SE = .19; kurtosis = 1.08,

SE = .38), and in the case of the online study for IPPA-F (p = .021; skew = .83, SE = .17;

kurtosis = .14, SE = .34), IPPA-M (p =.009; skew = 1.18, SE =.16; kurtosis = 1.43, SE= .33),

NMRS Behavior (p =.009; skew = .51, SE = .16; kurtosis = .47, SE = .32), and NMRS General
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(p =.001; skew = .83, SE = .16; kurtosis = .94, SE = .32). Because of the level of non-normality

on some of the measures, but despite the known robustness of independent samples t-tests to

modest levels of non-normality, a series of nonparametric tests (Mann-Whitney U, Kruskal-

Wallis chi-square, and median chi-square tests) were further conducted to compare the

distributions of each measure in the paper-and-pencil study with those in the online study. The

results of the three non-parametric tests showed no statistically significant differences on the

IPPA-F, the three NMRS measures, and TMMS Repair (p's>.05), and statistically significant

differences on TMMS Attention and Clarity (p's<.001). In the case of IPPA-M, the results of

the Mann-Whitney U and Kruskal-Wallis tests yielded p=.109, and the median chi-square test p

= .019.

Of the eight composite scores examined only the TMMS Attention and Clarity scale

scores consistently showed statistically significant and moderate differences in distributional

parameter estimates. Further multivariate analyses were conducted to assess whether there were

any additional differences on the set of scale scores as a function of sex and ethnic identification.

A three-way multivariate analysis of variance was conducted with sex (male vs. female), ethnic

identification (European American/Anglo vs. Other), as well as mode of administration (paper-

and-pencil vs. online) parameterized as between-subject factors. Because the three-way

interaction effect was not statistically significant, a model with only main effects and two-way

interactions was examined. This analysis showed that though there were statistically significant

main effects for sex (Wilks' L =.946, F(8, 316)=2.25, p=.024, E2=.054) and mode of

administration (Wilks' L =.857, F(8, 316)=6.57, p<.001, E2=.143), and there was a statistically

significant interaction of sex with ethnic identification (Wilks' L =.690, F(8, 316)=4.24, p<.001,

E
2=.097), there were no other statistically significant effects (all p's >.05). Of particular note is
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that there were no statistically significant interactions of sex or ethnic identification with mode of

administration. Assessment of the homogeneity of covariance matrices using Box's M F-test

showed statistically significant differences in the covariance matrices (F(216, 7266.7)=1.60,

p<.001); however univariate analyses comparing the variances did not yield any statistically

significant effects.

Confirmatory Factor Analyses

Single factor models (IPPA-M and IPPA-F) and three-correlated factor models (NMRS

and TMMS) were parameterized in confirmatory factor analyses (CFA). Multi-sample

confirmatory factor analyses assess the homogeneity of each instrument structure across the two

modes of instrument administration; further comparisons as a function of sex and ethnic

identification were not conducted due to sample size constraints. Analyses were based on the

study participants who responded to every item of every instrument (N=251). Because of the size

of the multi-sample confirmatory factor analysis models, the resultant sample size was not

sufficient for use of asymptotically distribution free generalized least squares covariance

structure analysis procedures (Browne, 1984). Furthermore, because none of the current

distributions of any of the structural equation modeling programs (EQS, AMOS, Mplus, and

Statistica included) incorporate a Satorra-Bentler adjustment for the multi-sample fit statistics

(Bentler, 1995; Arbuckle & Wothke, 1999) and there is no published method for a multi-sample

Satorra-Bentler scaling, the following multi-sample results are based on unsealed maximum

likelihood (ML) statistics (thereby providing an underestimate of model-data correspondence of

the model to the data that would be indicated with Satorra-Bentler scaling). Reported multi-

sample RMSEA results are appropriately scaled multi-sample RMSEA statistics (Note: many

structural equation modeling programs implement a number of multi-sample goodness of fit
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statistics, however the widely used RMSEA estimates provided by even the most recent versions

of some of these statistical programs are off by a factor of the square root of the number of

samples under comparison (c.f., Steiger, 1995, 1998; Muthén & Muthén, 1998) Table 4 provides

summary CFA results.

Multi-sample analyses for each instrument yielded similar estimates in the unconstrained

and constrained models. The unsealed multi-sample maximum likelihood results and

corresponding RMSEA statistics indicate the imperfect fit of the theoretical models to the data

(though, with a Satorra-Bentler modification the magnitude of the underlying chi-square statistic,

RMSEA and confidence interval (CI) boundaries would be lower). Importantly, however with

regard to the focus of the present paper (i.e., the comparison of paper-and-pencil and online

mode effects), these unsealed results still show that there were no statistically significant

differences between the paper-and-pencil and online models as indicated by the similar RMSEA

values and confidence intervals and the results of the unsealed chi-square difference tests

comparing the fit of the constrained with the unconstrained models (p's>.05). Thus, no mode

effects were seen in the confirmatory factor analyses.

In the case of the comparison of the unconstrained models (MU) with the first set of

constrained models specified with equality constraints on factor loadings and intercorrelations

(MC1), the unsealed chi-square difference tests yielded no statistically significant difference in

model-data fit on any of the instruments (D1 p's >.05). The imposition of further equality

constraints on unique and factor variances in the second set of constrained models (MC2) also

yielded no statistically significant differences in model-data fit (D2 p's >.05). Application of the

RDR proposed by Browne and DuToit (1992) which is the equivalent of an RMSEA for the chi-

square difference test yielded corresponding RDR point estimates ranging from .000 to .081 and

16
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from .000 to .089 for the first and second set of chi-square difference tests respectively.

Corresponding 90%CIs using the noncentrality interval estimation method described in Steiger

and Fouladi (1997) were obtained. The analyses showed that the models were appropriately

constrained, and that there was very good correspondence between the factor solutions obtained

from the paper-and-pencil study with those obtained from the online study, insofar as there were

no meaningful changes in model-data fit. That these results obtain even without a Satorra-Bentler

resealing suggests the robustness of the conclusions of the comparability of the measurement

models for the measures in the two data sets in this study.

Because the results of the multi-sample comparisons suggest the general comparability of

the factor solutions and the results of the mean and variance comparisons suggest only small

differences between the means and variances of the data from the paper-and-pencil and online

administrations of the measures, confirmatory factor analyses were conducted for the pooled data

sets. The unscaled and Satorra-Bentler scaled maximum likelihood RMSEA and 90%CI results

for these overall analyses were obtained; further scaling to address the sample size to model size

ratio using Bartlett modifications of the Satorra-Bentler scaled maximum likelihood statistic

(Fouladi, 1999) yielded decreases in the RMSEA point estimates and confidence interval limits

of no more than .01. In total, these factor analytic results show that the theoretical factor models

exhibit some correspondence to the data, that sample size was adequate to conduct the

confirmatory factor analysis with relative precision; however, according to the criteria commonly

used in confirmatory factor analysis, the adequacy of the theoretical models underlying these

measures are in question, insofar as there clearly is good fit but certainly not "perfect" or "very

close" fit (Steiger, 1989). Similar results obtained for each sample analyzed separately with

17
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the exception of TMMS online data that under Satorra-Bentler scaling showed excellent

correspondence to the theoretical model.

Summary of Results

The psychometric, distributional, and factor analytic results evidenced some differences

between the responses of study participants in the paper-and-pencil and online studies. However,

overall the mode effects when present were small. In general the results show adequate internal

consistency and construct validity of the scale scores, for both modes of assessment. Because of

the overall comparability of the scale scores across the two modes of assessment, table 5

provides an overall summary of the descriptive statistics for the scale scores pooled across the

two data sets. As such, the table provides an overview of the distributional characteristics in the

current sample. In particular, the pattern of correlational results provide evidence of the

convergent and divergent validity of the scales for this sample. Of particular note is that the

attachment scale scores are more strongly intercorrelated than they are correlated with the

NMRS and TMMS scales. Similarly, the NMRS scales scores are more strongly intercorrelated

that they are correlated with the IPPA or TMMS scales. The pattern of intercorrelations of the

TMMS scale scores are somewhat different however, with some of the scales showing stronger

intercorrelations with NMRS scales than with other TMMS scales. Nonetheless, the

intercorrelations among the emotional function scales (TMMS and NMRS) are stronger than the

correlations with the attachment scales. Thus, though intercorrelated the attachment measures

and emotional functioning measures are appropriately considered separately.

Discussion

In recent years many researchers, clinicians, and testing companies have shifted from

paper-and-pencil to computer administration of psychological measures to assess psychological

18
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function. The advent of Internet technology and the ability to post questionnaires on the World

Wide Web further extends opportunities for assessing and researching psychological function.

The possibilities of these new technologies have been exploited with computerized adaptive

testing (Wainer, 2000), assessments using handheld devices (Stone & Shiffman, 1994), and

Internet assessments (Birnbaum, 2000). However, as evidenced by the differences found between

computer and paper-and-pencil administrations of various personality instruments (Miles &

King, 1997; Potosky & Bobko,1997; Webster & Compeau, 1996; Schwartz et al., 1998), the

comparability of data collected via traditional means and online cannot be assumed (Baron &

Siepmann, 2000; Davis, 1999).

Using data on emotional functioning and parental attachment collected from two

comparable groups of study participants, this study documented the occurrence of statistically

significant mode effects between paper-and-pencil and Internet administrations at both the item

and scale level. However, the magnitude of the corresponding effects on the means and

variances of the items and scale scores was in general very small. The psychometric properties

of the instruments were overall highly similar, and confirmatory factor analyses assessing the

homogeneity of the factor patterns, intercorrelations, and variances indicated the congruence of

the structure of each of the instruments across the two modes of administration, despite the

presence of imperfect model-data fit. In sum, the general similarity of the properties of the

measures using paper-and-pencil and Internet modes of administration is notable.

The findings in this study of substantial similarities and subtle differences between

response patterns to measures of emotional functioning and attachment across two modes of

questionnaire administration are consistent with findings by researchers investigating mode

effects on other aspects of psychological function. These results also suggest the importance of
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the continued evaluation of mode effects and the refinement of such measures. While

demonstrating the viability of using different modes of administration to collect data, findings of

small mode effects and imperfect model fit provide empirical support for the importance of

continuing evaluation of commonly used assessment measures n general and attachment and

emotional functioning in particular.

Several cautions need to be observed with regard to these findings. First, some of these

analyses were limited by missing data. Second, because participants were all high school

graduates, and enrolled in imdergraduate courses, the homogeneity of the sample, with respect to

ethnicity, age, and education level, limits the generalizability of the findings to other populations.

Despite the limitations, the results of this study may represent an important contribution.

As I(rantz and Dalal (2000) point out, few studies to date have explored differences between

Web and traditional survey responses. Despite general findings of mode effects, those studies

that have investigated the comparability of response patterns to paper-and-pencil and Web

administered questionnaires have found few differences between response patterns (Pasveer &

Ellard, 1998; Stanton, 1998). Importantly, the results of this paper and the studies of Pasveer and

Ellard (1998) and Stanton (1998) are consistent with a number of studies establishing the

comparability of paper-and-pencil with non-Web computer administration of several

psychological instruments. These findings therefore suggest the viability of administering

psychological questionnaires via computer technologies and the Web, and opens the door for

researchers and clinicians to use information from the IPPA, TMMS, and NMRS that has been

collected online to examine links between attachment and emotional functioning.

2 0
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Table 3

Summary results for multivariate general linear models across items in each attachment and

emotional function instrument.

df Effect Wilks' A F R E2

IPPA Mother 25, 305 Sex .886 1.57 .044 .114

Ethnic Id .940 .776 .772 .060

Mode .858 2.02 .003 .142

Sex x Ethnic Id .933 .879 .635 .067

Mode x Sex .972 .356 .998 .028

Mode x Ethnic Id .921 1.043 .410 .079

IPPA Father 25, 286 Sex .889 1.44 .086 .111

EthnicId .956 .53 .970 .044

Mode .921 .98 .498 .079

Sex x Ethnic Id .907 1.18 .260 .093

Mode x Sex .899 1.28 .171 .101

Mode x Ethnic Id .950 .60 .936 .050

NMRS 30, 318 Sex .845 1.95 .003 .155

Ethnic Id .877 1.49 .052 .123

Mode .911 1.04 .419 .089

Sex x Ethnic Id .891 1.30 .140 .109

Mode x Sex .923 .89 .644 .077

Mode x Ethnic Id .928 .83 .727 .072

TMMS 30, 309 Sex .851 1.80 .008 .149

Ethnic Id .886 1.33 .122 .114

31
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Mode .891 1.26 .170 .109

Sex x Ethnic Id .884 1.35 .112 .116

Mode x Sex .921 .88 .649 .079

Mode x Ethnic Id .905 1.08 .364 .095



Paper-and-pencil vs. Online Mode Effects 30

Table 4.

Goodness of fit measures: RMSEA and 90% confidence interval lower and upper bounds for

each measure.

df ML SB

RMSE-A LB UB x2 RMSE-A LB UB

IPPA-M MU 548 1890.7 .116 .109 .120

MC1 573 1901.5 .112 .106 .117

MC2 599 1766.6 .126 .117 .132

D1 25 9.8 .000 .000 .045

D2 26 0.0 .000 .000 .044

0 274 1174.7 .115 .108 .121 872.9 .094 .087 .099

P 274 859.2 .128 .118 .137 664.6 .104 .095 .113

I 274 786.9 .126 .115 .136 582.6 .098 .087 .107

IPPA-F MU 548 1531.7 .120 .113 .127

MC1 573 1562.6 .117 .110 .124

MC2 599 1601.1 .116 .109 .122

D1 25 30.9 .031 .000 .058

D2 26 38.5 .044 .000 .050

0 274 1125.6 .112 .105 .118 887.9 .095 .089 .101

P 274 766.6 .112 .117 .107 635.2 .100 .100 .090

I 274 765.1 .124 .112 .133 592.1 .099 .088 .109

NMRS MU 798 1551.4 .088 .081 .093

MC1 831 1601.9 .086 .079 .092

MC2 864 1700.0 .089 .082 .093

3 3
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D1 33 50.5 .046 .000 .068

D2 33 98.9 .089 .068 .109

0 399 1037.4 .080 .074 .086 805.0 .064 .058 .070

P 399 765.9 .084 .075 .092 680.1 .073 .064 .082

I 399 785.5 .091 .081 .099 532.5 .053 .041 .063

TMMS MU 798 2776.3 .141 .134 .146

MC1 831 2864.0 .140 .134 .146

MC2 864 2910.9 .139 .132 .143

D1 33 87.7 .081 .059 .101

D2 33 46.9 .041 .000 .064

0 399 2126.4 .132 .126 .137 1027.2 .079 .075 .084

P 399 1392.2 .134 .129 .145 592.2 .061 .052 .068

I 399 1384.1 .145 .136 .152 205.6 .000 .000 .000

Note. Bold x'values are statistically significant at p <05. ML=Maximum likelihood, B=Satorra-

Bent ler scaled maximum likelihood; RMSEA=Root mean square error of approximation,

LB=90%CI lower bound, UB=90%CI upper bound, MU=Multisample unconstrained,

MC1=Multisample factor loadings and intercorrelations constrained, MC2=Multisample factor

loadings, intercorrelations, variances, and unique variances constrained, D1= Difference test of

MU with MC1, D2= Difference test of MC1 with MC2c 0=Single sample overall, P=Single

sample paper-and-pencil study, I=Single sample online internet study.

3 4



Pa
pe

r-
an

d-
pe

nc
il 

vs
. O

nl
in

e 
M

od
e 

E
ff

ec
ts

32

T
ab

le
 5

.

D
es

cr
ip

tiv
e 

st
at

is
tic

s 
fo

r 
po

ol
ed

 d
at

a 
se

t s
ca

le
 s

co
re

s 
on

 in
st

ru
m

en
ts

 o
f 

at
ta

ch
m

en
t a

nd
 e

m
ot

io
na

l f
un

ct
io

n.

N
M

in
a 

M
ax

a
M

SD
Sk

ew
' K

ur
t.'

rC

IP
PA

IP
PA

 N
M

R
S 

N
M

R
S 

N
M

R
S 

T
M

M
S 

T
M

M
S 

T
M

M
S

M
ot

he
r 

Fa
th

er
 C

og
ni

t. 
B

eh
av

. G
en

er
al

 A
tte

n.
C

la
ri

ty
R

ep
ai

r

IP
PA

 M
ot

he
r

37
9

31
12

5
99

.7
9

18
.3

7
-1

.1
8

1.
33

1.
00

0

IP
PA

 F
at

he
r

35
9

29
12

5
91

.6
5

20
.4

5
-.

77
.0

9
.3

69
1.

00
0

N
M

R
S 

C
og

ni
tiv

e
39

0
1.

80
4.

90
3.

43
.5

6
-.

37
.1

4
.2

00
.2

21
1.

00
0

N
M

R
S 

B
eh

av
io

r
39

1
1.

80
5.

00
3.

55
.5

5
-.

50
.3

7
.2

95
.2

65
.5

56
1.

00
0

N
M

R
S 

G
en

er
al

39
3

1.
10

5.
00

3.
53

.6
7

-.
54

.4
1

.2
30

.2
58

.7
49

.6
00

1.
00

0

T
M

M
S 

A
tte

nt
io

n
38

4
1.

77
4.

85
3.

72
.5

4
-.

29
.2

1
.2

41
.1

44
.1

69
.3

11
.2

09
1.

00
0

T
M

M
S 

C
la

ri
ty

39
1

1.
30

4.
91

3.
61

.5
8

-.
43

.4
6

.1
82

.2
21

.3
48

.3
60

.4
85

.3
17

1.
00

0

T
M

M
S 

R
ep

ai
r

37
2

1.
33

5.
00

3.
66

.6
6

-.
52

.1
9

.2
58

.2
47

.5
29

.5
04

.6
18

.3
49

.5
00

1.
00

0

N
ot

e.
 a

: P
os

si
bl

e 
ra

ng
e 

fo
r 

IP
PA

 M
ot

he
r 

&
 I

PP
A

 F
at

he
r 

is
 2

5-
12

5;
 a

ll 
ot

he
rs

 1
-5

. b
: S

E
 s

ke
w

 .-
--

.1
2,

 S
E

 k
ur

to
si

s 
.-

-.
25

. c
: A

ll 
p'

s<
.0

01
.

35
36



LN.9.1101.11.1V1.10111 INZ1Via,JG

U.S. Department of Education
Office of Educational Research and Improvement (OERO

National Library of Education (NLE)
Educational Resources Information Center (ERIC)

Reproduction Release
(Specific Document)

L DOCUMENT IDENTIFICATION:

Page 1 ot3

E ICI

Title: n
YoycA 6 I ea u.. evfiducin ovid

Author(s)k) ikackte,i T 04 &'11-0 J.-141).c- Onfl; e. oliec

MUni'v il,51 of- Texa5 cur Auks+
Corporate Source: 0) - CCSO 1 ' Ca-elca-c4Ca-vtief' Publicatkm Date:

Rewci-Nvi / _ do' - e." I

cOrtql2.44-

REPRODUCTION RELEASE: Ps PA- CoirfePenLZ

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents
announced in the monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in
microfiche, reproduced paper copy, and electronic media, and sold through the ERIC Document Reproduction Service (EDRS).
Credit is given to the source of each document, and, if reproduction release is granted, one of the following notices is affixed to the
document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options
and sign in the indicated space following.

The sample sticker shown below will be affixed to
all Level 1 documents

The sample sticker shown below will be affixed to all Level 2A
documents

The sample sticker shown below will be affixed to all Level
2B documents

PERNIISSION TO REPRODUCE AND
DISSEMINATE THLS MATERIAL HAS

BEEN GRAN BY

14,f

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL IN

MICROFICHE, AND IN ELECTRONIC MEDIA
FOR ERIC COLLECTION SUBSCRIBERS ONLY,

HAS BEEN GRAN" .1) BY

PERMISSION TO REPRODUCE AM)
DISSEMINATE THIS MATERIAL IN

MICROFICHE ONLY HAS B N GRANTED BY

Tom': EDUCATIONAL RESOURCES
INFORMATION CENTER OD( ICi

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER i ERICI

.1.0 .IHE EDUCATIONAL RESOURCES
IN FoRmATION CENTER i ERIC I

Level 1 Level 2A Level 28

.

t t

Check hem for Level I re ease, permitting

other ERIC archival media (e.g electronic) and

paper coPY.

Check here for Level 2A release, permitting reproduction and
dissemination in microfiche and in electronic media for ERIC

archival collection subscribers only

Check here for Level 28 release, permitting reproduction and
dissernination in microfiche only

Documents will be processed as indicated provided reproduction quality permits.
If permission to reproduce is granted, but no box is checked, documents will be processed az Level I.

http://www.ericfacility.org/reprod.html 11/18/01



awkos vsaaa.t.z.v. tvctutac
Page 2 of 3

I hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate
this document as indicated above. Reproduction from the ERIC microfiche, or electronic media by persons other than ERIC
employees on its system contractors reonires permission frnm the corwriaht holder
reproducti y libraries and other service aaencies to satisfy information needs of educators in response to discrete inquiries.
Signature:

Orgarazan zc -) ec
Lau_cc,..,te,wi es ChC.lia)

SZA3 94ea,
1--D( z,

!Primed Name/Position/Title:

11 Gil n5.-tueivi J r

5 a12 t (t2.) 4-1 c -7(041
E-mail Addmss:

awls. er

Ovai ecl

Date-.

9/20/o I

111 DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE):

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source,
please provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is
publicly available, and a dependable Lot.a.ca can be specified. Contributors should also be awa....aust eiecuurt kztteria are
significantly more stringent for documents that cannot be made available through EDRS.)

Publisher/Distributor:

Address:

Price:

IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and
address:

Name:

Address:

V. WHERE TO SEND THIS FORM:

Send this form to the following ERIC Clearinghouse:

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document
being contributed) to:,

ERIC Processing and Reference Facility
4483-A Forbes Boulevard
Lanham, Maryland 20706
Telephone: 301-552-4200

http://www.ericfacility.org!reprod.htm! I 1;13/01


