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Abstract. This paper describes the replication of an emgiritudy that was

designed to evaluate the adoption of RmFFP in meactRmFFP is a

measurement procedure designed to measure theiofumcsize of object-

oriented systems from requirements specificatiditained in the context of the
0OO0O-Method approach. This procedure has been debignaccordance with

the COSMIC-FFP standard method. The evaluation iscbas the Method

Adoption Model (MAM), where the intention to userethod is determined by
the users’ perceptions. The results show that #mtion to use RmFFP exists,
and that it is more influenced by usefulness trese®f use.

1 Introduction

Functional size measurement (FSM) methods currepidy a crucial role in
software project management, IFPUG Function Poimdlysis (FPA) being the most
popular. However, a rapid evolution of developmpatadigms has given rise to a
new FSM method, COSMIC-Full Function Point (FFP]), which is more compatible
with modern software engineering concepts and dieggble to various software
domains. COSMIC-FFP has been awarded the ISO/IE&€l1Standardd] and is seen
as the first second-generation FSM method.

In recent years we have been working on a metheddban model transformation
called the OO-Method3], supported by an automatic code generation tOtl;a
Nova [4]. This tool includes a module that allows thamaating of the functional size
of applications from conceptual models (object niodignamic model, and functional
model) in function pointsg]. However, this estimation process is at presantied
out during the analysis phase of the OO-Method ldgweent process, and our
intention is to enrich the Oliva Nova tool by alliog estimation of functional size at
an earlier stage using high-level specifications.

To implement this we have designed an FSM procedalled RmFFP, based on
the COSMIC-FFP standard method for estimating thectfonal size of object-
oriented systems generated by the OO-Method fraqaimements specification$].
We have applied this procedure to various caseestRent a Car Management, Golf
Management, and Maintenance Service Managemertt) grdups of undergraduate
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students to evaluate its reproducibility and prdigity [ 7]. However, there is a need
also to assess users’ response to the new proceddrtheir intention to use it in the
future, for which reason we have designed an eogbistudy, which has been carried
out twice. For the first evaluation, we used computcience major students as
experimental subjects. However, for the seconduatin, we used PhD students in
Computer Science; this last evaluation is the suthjetter of this paper.

The empirical study designed is based on a prehegisheoretical model called
the Method Adoption Model (MAM) §]. This model includes the same primary
constructs as the Technology Acceptance Mo@¢l Which has been adapted to
explain and predict the adoption of methods. Thesetructs are:

- Perceived Ease of Use: the extent to which a person believes that using a
particular method would be effort-free.

- Perceived Usefulness: the extent to which a person believes that a qadsti
method will be effective in achieving the intenddgjectives.

- Intention to Use: the extent to which a person intends to use acpé&at method.

This empirical study has been carried out to evaltize intention to use RmFFP
on the basis of the MAM constructs, which was applied by Poelsl0] y Abrahao
[11].

This paper is organized as follows: Section 2 presean overview of the
evaluation process carried out. Section 3 descti@ssessment of the intention to
use RmFFP in the future. Section 4 discusses thlysis and interpretation of these
results. Finally, Section 5 sets out our conclusiand indicates further work to be
carried out.

2 General Description

The process of evaluation carried out was initiatsith the selection of
participants, who formed part of a training procelse aim of the training was to
develop a level of expertise required for the stiisjeto be able to measure
requirements specifications using the RmFFP measmt procedure. As shown in
Figure 1, a package of training materials was aédi which was designed and
prepared in advance, comprising specific case esudvith the OO-Method
Requirements Modellp], examples of the use of RmFFP and a measureynétd.

At the end of the training process, the participastmonstrate what they have
learned by means of the measurement of a case seldgted in advance. If this
demonstration is not satisfactory, a training sesswill be given again for
reinforcement. If satisfactory, the next step Wil the recording of perceptions and
intentions of the participants on the use of RmBlfneans of a questionnaire, which
is described in more detail in Section 3. Eacthefanswers of the participants is then
recorded, validated and analyzed, to be finallgripteted and presented in a report.

This evaluation process was carried out twice. Tdmults obtained in the first
evaluation were reported in3]. However, we replicated the empirical studyhwitie
purpose of improving the reliability of the results

The experimental planning carried out is describeldw.



Re-Assessing the Intention to Use a MeasurementBuoe based on COSMIC-FE5

Learned
demostration
No
Results
report

Fig. 1. General process carried out to evaluate the iotetd use RmFFP in the future

Training material

3 S
R

Participants

Capturing
perceptions and
intentions

Validation and
analysis of the data

3 Re-assessing theintention to use RmFFP

According to the Goal/Question/Metric templated], the goal of the empirical
study was to analyze user’s responses for the parmd assessing RmFFP with
respect to its intention to use from the viewpaidfitresearchers in the context of
students measuring OO-Method requirements spetiifita

3.1 Experiment Planning

The subjects were eleven Computer Science PhD students at talenvia
University of Technology, enrolled in th&dftware Technologies’ course during the
period from February to June of 2006. All subjesese familiar with modelling and
measuring techniques.

The independent variable is the variable for which the effects should be
evaluated. In our study, this variable corresporndetie functional size measurement
procedure RmFFP. Thelependent variables were the three perception-based
variables of the MAMperceived ease of use (PEOU), perceived usefulness (PU), and
intention to use (ITU).

We wanted to test the followirtgypotheses:

e Hj: There is an intention to use RmFFP.

* Hy Intention to use is determined by perceived edseise and perceived
usefulness.

From Hypothesis H2 we can derive two simple hyps¢isewhich are the following:

e Ha Intention to use is determined by perceived edss@

e H, Intention to use is determined by perceived usefes.
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Theinstrumentsused in this experiment included the experiment@gd, training
materials and a survey. Thsperimental object was the OO-Method requirements

specification of three case studies: a Car Rergpli@tion, the Management of a
Maintenance Service in a Hospital, and Golf Manag@mThetraining materials
were the following: a set of instructional slides the OO-Method Requirements
Model and the RmFFP procedure; a case-study thetrides an example of the
application of RmFFP, a measurement guide, andhanatase study to verify the

training.

The originalsurvey was adjusted for the replication of this empiristidy. Table 1
summarizes the main changes carried out.

Table 1. Differences between the original survey and thested survey

Original survey, adapted fror]

Adjusted survey

11,13,14,16 and 19.
15,18, 110, and 111.

112, and 113.

items |2 and 112 respectively.

the PEOU construct asitems|14.

- PEOU construct included 5 items:
- PU construct included 5 items: 12,
- 1U construct included 3 items: 17,

- ltems 12 and 111 were moved to
evaluate the PEOU construct as

- Items 112 were moved to evaluate

PEOU construct included 8 items: |
12,13, 14,16, 19, 112 and 114.

PU construct included 3 items: 15, |
and I11.

IU construct included 4 items: 17, 110
113", and 115.

Items 110’ and 113’ were increased

evaluate the IU construct.

Items 111 and 115 are items 110 and |
(in the original survey) respectively.

[0

13

This adjusted survé¥ included fifteen closed questions, based on #mstused
to measure PEOU, PU, and ITU, as shown in Figur€h2. items were formulated
using a 5-point Likert scale, using the oppositageshent question format.

Perceived
ease of use

Item 10 || Item 15

Intention to

Use

ltem 5

Iltem 8

Perceived

Usefulness Itern 11

Fig. 2. Operationalized Method Adoption Model

12 http://iwww.dsic.upv.es/~nelly/survey2.pdf
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3.2 Experiment Operation

When the participants demonstrated what they hadnéel by means of the
measurement of an OO-Method requirements speddicato time-limit was set and
the interaction among subjects was controlled tidaglagiarism.

Once the training phase had ended, we carried pogtadask survey, in which the
subjects were asked to complete a survey to eathatr perceptions of RmFFP use
and intentions of use.

3.3 Validity evaluation

In order to ensure that the experimental resules \alid, we considered the
following threat toconstruct validity:

Inadequate pre-operational explanation of constructs: This threat means that the
constructs are not sufficiently defined, and hertbe experiment cannot be
sufficiently clear. We used amter-item correlation analysis to evaluate the
construct validity of the variables PEOU, PU, afidll We employed two criteria,
Convergent Validity (CV) and Discriminant ValidityDV), for each item; if
convergent validity was higher than discriminantlidity, the item would be
validated. However, we found that the CV value Jasger than the DV value for
items 12 and 112 (see Table 6 of the appendix).thizr reason these two items were
removed from the analysis.

In addition, we also conductedraliability analysis on the validated items to
calculate the degree to which the values of thesttoats are free of measurement
error. The reliability analysis was conducted usihg Chronbach alpha technique,
where the corresponding alpha value for each MANstrct is shown in Table 2.

Table 2. Reliability analysis for the MAM constructs

o without 12
Construct Cronbachg) and 112
PEOU 0.71 0.802
PU 0.818 0.818
ITU 0.846 0.846

These values indicate that the items included éndilrvey are reliable, alphas of
0.7 or above being acceptable according to Nuiaby. In addition, the alphas of PU
and ITU were better than the alphas obtained ifiteeevaluation (PU = 0.5 and ITU
= 0.5), more details inlp].

4  Analysisand Interpretation

Once the data were collected and validated (sedeTalof the appendix), the
scores of each subject were averaged over therefitfétems that are relevant for a
construct, and we obtained three mean values foh eabject. Table 3 shows
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descriptive statistics for each construct of the NjAve note that the mean ITU score
obtained with eleven subjects is greater than 3.

Table 3. Descriptive statistics for PEOU, PU and ITU

Statistic PEOU PU ITU
M ean 3.98 3.67 3.61
Standard dev. 0.59 0.87 0.89
Minimum 2.83 2.33 1.75
M aximum 5.00 5.00 5.00

To evaluate the intention to use RmFFP, hypothedisvas formally tested by
verifying whether the scores that the studentsgassi to this construct were
significantly better than the middle score on thgolt Likert scale. We verified the
normality of these data using the Shapiro-Wilk .tes$ the data distribution was
normal, we used the one-tailed sample t-test ttuat@ the statistical significance of
the observed differences in mean ITU. The objeatias to verify whether the scores
that students assign to the construct of the MAMewggnificantly higher than the
score of 3. The statistical test was applied witigaificance level of 5%, i.e. alpha =
0.05. The results of the t-tests (Table 4) alloyeaon of the null hypotheses with
medium significance level, meaning that we empiljceorroborated the intention to
use RmFFP in the future.

Table 4. One Sample t-test for Intention to Use variable

Statistic ITU
M ean Difference .614

. .016 (lower)
95% Conf. Interval for the diff. 1.212 (upper)
t 2.29
1-tailed p-value .022

In order to test hypothesis H2, regression analiethinique was applied. The
regression equation resulting wasiu=-0.18+0.76* PU+ 0.25* PEOU.

The regression model had a medium significant lépet 0.0133), which means
that H2 was confirmed. The determination coeffitigkf = 0.66) indicated that 66%
of total variation in intention to use can be ekmda by variation in the perceived
usefulness and perceived ease of use.

With respect to Hypothesis;HPerceived ease of use Intention to use. The
regression equation resulting from the analysisTisl = 1.151 + 0.618* PEOU. The
regression had a low significance level (p = 0.21#)ich means that H3 was not
confirmed.

Finally, with respect to Hypothesis HPerceived usefulness Intention to use.
The regression equation resulting from the analgsiSU = 0.621 + 0.816* PU. The
regression had a high significance level (p = 0)p@&ich means that H4 was
confirmed. The determination coefficient (r2 = ®F3howed that 63.5% of the total
variation in intention to use can be explained lyiation in perceived usefulness.
Figure 3 represents the lineal regression obtained.
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Fig. 3. Regression model: Intention to Use vs. Usefulnessdived

5 Conclusions

This paper describes the replication of an emgirgtady that evaluates the
intention to use the RmFFP procedure, which wagded for measuring the size of
object oriented systems, in accordance with the I@IQSFFP method. The results
indicate that there is an intention to use RmFFBmizing OO-Method requirement
specifications. Although RmFFP is perceived as d¢asyse, the results of our tests
show that perceived usefulness can have a stranfiaence on intention to use
RmFFP than perceived ease of use. This meanshihaiser intends to use RmFFP
more because of its usefulness, in terms of itsracy in estimating other indicators,
than because of its ease of use.

Therefore, the MAM relation between the PerceivedeéEof Use and the Intention
to Use could not be verified empirically in thetsaire measurement domain.

In a future study, we plan to identify and evaluatikeer variables that may affect
the intention to use a measurement procedure.
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Appendix

Table5. Data set used in the analysis
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Table6. Correlation between Survey Items (Construct Vaj)dit




