
http://www.formatex.org/micte2006/


2 J. López-Cuadrado et al.: A supporting tool for the adaptive assessment of an e-learning system 

 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

© FORMATEX 2005 

 The first step of the calibration process consists in dividing the item bank into several test forms or 
subtests that will be administered separately to collect the responses of population-representative sam-
ples. The items of the ELSA item bank (which contains at the present time an initial set of 250 multiple-
choice questions) were distributed into six subtests by a common-item non-equivalent groups design [6]. 
Consequently, the items were separated into 60 items-long test forms, having similar difficulty and di-
dactic properties, which share 22 common items. 
 To obtain accurate estimations for the parameters of the ELSA item bank, we need at least 500 re-
sponses per item [7]. In fact, the subtest administration stage is probably the hardest one during the item 
bank calibration process, since it requires time and effort to apply so many items to so many individuals. 
The next section presents the web-based supporting tool that we have developed to ease the subtest ad-
ministration; section 3 discusses about the pilot tests, and shows some of the difficulties we encountered 
during the adjustment of the supporting tool, as well as the way how we resolved them; finally, section 4 
is dedicated to conclusions and future work. 

2. The web-based subtest administration supporting tool 

The first stage of the ELSA item bank calibration consists in administering each of the six test forms to a 
minimum of 500 individuals. To make the item administration as similar as possible to the final CAT 
application, and also take advantage of the computer and web characteristics, we have built a little ASP-
based program that manages the administration of the subtests. Microsoft’s Active Server Pages (ASP) 
technology presents a simple way to include Visual Basic Script routines within a web-page, for in-
stance, to interact with a database. At this moment, our set of ASP web-pages lies on a web-server that is 
on duty on a 24-7-365 basis (24 hours a day, 7 days a week, 365 days a year), thus everybody can visit 
http://ji.ehu.es/javilo and complete a Basque language subtest anytime, anywhere. 
 Considering that it is necessary to get a sample of more than 3000 individuals, there is no doubt that 
Internet reduces the number of problematic issues during administration, for instance, those related to 
logistics and organization. Besides, since every answer is saved in a database, it is very easy to obtain 
automatically-generated reports that include up to date, ordered, precise, and homogeneous information 
about the subtest administrations. Moreover, we can control the response times at item-level, something 
that becomes very useful to reject invalid answers and also to perform some future psychometric studies 
about the items. 
 However, there are also some disadvantages in administering tests through the web. The most impor-
tant one is that allowing any person to connect to the server can be an important source of adulterated 
tests, basically because theoretically  it is not possible to distinguish which of the subtest administrations 
are serious and which of them have been completed just to try the web-application. Since this potential 
problem could mean an absolute lack of reliability in the results (i.e., the item parameter estimations), it 
is crucial to implement some kind of validation. We have chosen a preventive approach rather than a 
curative one, due to the difficulty of separating valid results from those that should be refused once the 
test has been administered. Thus, we assume that every test form administration is invalid until the oppo-
site has been proved, and, for this reason, before presenting a subtest, the web-based tool asks the user 
for an identification code (IC). It is important not to mistake IC for “access code”, since no matter what 
value the user gives, she or he will always access to the application. 
 We identify two types of test form administration: first, supervised sessions, which are being per-
formed in schools, academies and universities, and second, non-supervised subtest administrations, in 
which volunteers can complete a test through Internet at their own. 
 During supervised sessions, the administrator is responsible for assigning the examinees an IC, so 
every individual will be recognized and attached to a session. The supervisor also has to control whether 
the examinees match some conditions of administration and therefore invalidate those that do not meet 
them. Thus, after a group of supervised test form administrations that finished successfully, both session 
and subtest administration can be validated.  
 On the other hand, every individual that have filled up a subtest not linked to a supervised session has 
been asked to use as IC her or his e-mail address or telephone number. In this way, we have contacted 
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every anonymous volunteer in order to determine whether the conditions were satisfactory or not, that is 
to say, to decide if the test administration should be validated or rejected. Subsequently, we have decided 
to discard incomplete applications, as well as test forms with unknown, invalid or meaningless IC’s. We 
have also decided to reject subtests made by individuals that have acknowledged that they completed 
their subtest without paying much attention, by chance, just to try the application, with continuous inter-
ruptions or even with some other’s help. At the present time, our database stores information about 1030 
completed test forms. 304 of them correspond to supervised sessions, 435 to validated not supervised 
administrations, and 152 test forms have been refused because they have an invalid IC (such as an iden-
tity card number, a non existent e-mail address or telephone number, or a senseless string like “AAA”), 
their administration has been more than 50 or less than 5 minutes long, or the subtest has been completed 
within unacceptable conditions (due to cheats, pauses, and so forth). The remainder 139 subtests are still 
waiting to be accepted or rejected, but as long as their status is not determined we will consider them as 
invalid data. Given that we only validate concluded subtest administrations, we have deleted from our 
database the responses of 233 incomplete sessions that we assign to the fact that anonymous volunteers 
could easily get bored, tired, not enough motivated while answering the items, or had technological prob-
lems, and consequently gave up the test. 
 Regardless of whether the session is supervised or not, once an examinee enters a valid IC (namely, a 
string not null) an introductory screen presents (in both Spanish and Basque languages) the goals of the 
administration and describes the steps to be followed during the interaction with the application. First of 
all, the system asks the examinee for some personal non-identifying data (such as gender, age, subjective 
level in Basque and educational degree) for grouping data and to performing statistical studies; after 
storing in the database all the information about the session (IC, user’s personal anonymous data and 
registration time), the supporting web-tool shows a screen with concrete instructions for the item admini-
stration: for instance, items can be omitted although it is not recommended, and once an option is se-
lected and accepted there is no way to modify it, as usually happens when aiming to develop CAT's [8]. 
Next, the user has to answer two example items, that are common for all subtests, and are not taken into 
account since their only function is to show the examinee what the administration environment looks 
like. Then, a new screen notifies the user that the test form administration is going to start and gives 
some more information, including an advice saying the examinee has a maximum of 50 minutes to com-
plete the subtest. This interval is ample enough for more than 95% of the examinees, as we concluded 
after performing some pilot sessions. Once the user shows her or his conformity (by selecting the proper 
button), the web-based tool randomly selects a test form among the six available and proceeds to its 
administration. The items are applied one by one, and, as soon as the examinee replies or omits an item, 
the response is stored in the database together with a timestamp, to later make possible a control of re-
sponse times at item-level. After each of the 60 four-choice evaluation items that compose the subtest 
have been administered, a screen shows the user a final report, that includes the number of correct, 
wrong and omitted answers, the absolute score (percentage of correct answers), a corrected score [9], and 
the number of minutes spent doing the subtest. Although we have defined a maximum of 50 minutes to 
complete the test, there is no explicit control over this issue, since anxiety, stress and rush can affect 
negatively parameter estimation during subsequent steps of the calibration process [10]. So, instead of 
showing a clock during the administration (neither ELSA does), we have decided to reject those admini-
strations longer than the maximum time by desestimating them afterwards. To sum up, we have tried to 
make the conditions of the calibration test form administrations as much similar as possible to the envi-
ronment in which future ELSA admission CAT's will be applied, as most of the authors recommend [11]. 
 During the design stage of the supporting tool, we decided not to think about massive malicious con-
nexions to the ASP-based pages, specifically those that could aim to take the web-server down. How-
ever, we have taken some preventive security measures, such as the execution of periodic back-up copies 
of the database and the regular deletion of spurious entries. 
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3. The pilot tests 

Before the final version of the supporting tool was definitively set running, we performed about 300 pilot 
sessions that allowed us to identify some problems. The test form administration conditions were the 
same as the actual ones, with the exception that during the pilot tests we did not perform any supervised 
sessions. We asked our closest friends and colleagues (including specialists in psychometrics, Basque 
language teachers and philologists, and experts in human-computer interaction) to complete a test form 
via Internet, so that they could inform us about deficiencies and potential problems in the ASP-based 
tool. 
 After collecting the feedback, we performed some modifications in the web-interface. For instance, 
we changed to a two-column format to separate bilingual texts and facilitate their reading, and moved the 
information about personal data protection to a second-level web-page (shortening the text systematically 
shown to everyone but allowing the access to the whole section to those examinees that were interested 
in it). We also revised some phrasing errors and ambiguities. The most significant one was identified in 
the message we systematically sent to every e-mail address used as IC: we asked the anonymous volun-
teer if the test form administration was reliable in terms of the environmental conditions (i.e., whether or 
not she or he finished the subtest without cheating, responding to all the items in a row with no interrup-
tions, and so on), but some of the pilot examinees understood if it was reliable in the sense of the final 
score they obtained. Actually, while the first meaning is vital for us to discriminate between valid and 
unacceptable subtest administrations, the second one has no relevant meaning for us. The last change in 
the web-interface is related to the possibility of moving back through the web-navigator. We decided to 
prevent the user from going back, not only during the subtest administration (as we established from the 
beginning), but also at every point of the interaction with the ASP-based tool. This modification made 
the application not to work with some navigators such as Mozilla Firefox and Apple Safari, but we did 
not consider this effect as a fatal problem, since every examinee could use Internet Explorer for Win-
dows, Konqueror for Linux or Opera software for any (other) platform. 
 During the pilot tests we identified two minor programming errors that we have solved by a corrective 
approach, since they are very easy to detect and resolve. However, we will treat them from a preventive 
perspective in the final ELSA admission CAT generator, because, unlike happens during the item bank 
calibration process, at that moment it will be critical to obtain definitive results immediately. We call the 
first problem “midnight effect” and it is related to the format the application uses to store the date when-
ever an item is answered. When an examinee begins a subtest just before 12.00 a.m. at night and finishes 
it some minutes after (that is, the next day), an error occurs while computing the response times. The 
second error was slightly more difficult to solve, and it probably depends on the speed with which the 
user clicks the button to accept an answer to an item, whether she or he refreshes the web-page in the 
navigator or a temporary overload of the web-server. The fact is that sometimes the ASP-based support-
ing tool stores the same answer twice in the database, both times with identical values except for the 
timestamp, which is different just for few seconds. The solution for this problem implies that, before 
saving an answer, the system should check if the database contains a record with the same session and 
examinee codes, item number and response value. Depending on the result of this verification, the sys-
tem should replace the existing entry (to update the date field), add a new record or invalidate the ses-
sion. 
 As a final point, the pilot tests allowed us to determine acceptable times for a subtest administration; 
concretely, we have decided to reject test forms accomplished not only in more than 50 minutes but also 
those finished in less than 5 minutes, as well as subtests that include at least one item that has taken more 
than 200 seconds to be answered. 

4. Conclusions and future work 

ELSA is expected to become the first system that provides adaptive Basque e-learning and intelligent 
assessment at the same time [7]. The adaptive instructional-constructional learning is achieved by means 
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of the adaptive hypermedia system that was developed under the name Hezinet [12], and now we aim to 
get adaptive assessment. The purpose of automating ELSA should cover every level, including the earlier 
stages of the calibration process of its item bank. This paper has presented an ASP-based application that 
coordinates, simplifies and manages the administration tasks, and has discussed how the authors have 
overcome the difficulties they have encountered. 
 We have used an identification code, rather than an access code, to take advantage of the anonymous 
volunteers that unselfishly want to complete a test form and thus know their score. For us, this value is 
irrelevant; we just need to know if the administrations are being carried out in acceptable conditions. 
This is why we validate the IC’s (by telephone or e-mail) and then decide whether admit them or not. Up 
to now, our database stores 1030 completed subtests, 304 of which correspond to supervised sessions 
(basically from students of the University of the Basque Country, and Instituto Koldo Mitxelena 
Ikastetxea), 435 to not supervised but validated administrations (most of them from people from the 
University of the Basque Country, University of Deusto and Errenteriako Udal Euskaltegia), and 152 to 
test forms that have been refused. We aim to reach the minimum of 500 valid administrations per subtest 
needed to perform the next stages of the ELSA item bank calibration [7], namely, the estimation of item 
parameters and subtest scores by statistical methods, the assessment of the correspondence between 
computed data and the 3-parameter logistic IRT model; and equation of the scores obtained and item 
parameter estimations, so that the whole bank will use a common scale. Then, the ELSA admission CAT 
generator will be able to perform accurate tests to determine the entry level for every new student. 

Acknowledgements We would like to thank to all the examinees for spending some of their time to help us. We 
also appreciate the effort made by the heads of Instituto Koldo Mitxelena at Errenteria and Errenteriako Udal 
Euskaltegia to help us in the administration process. Mila esker guztioi! 
 

References 
 [1] Armendariz, A.J., J. López-Cuadrado, A. Tapias, M. Villamañe, S. Sanz-Lumbier, and S. Sanz-Santamaría. 

Learning environments should follow standards: ELSA does. in World Conference on E-Learning in Corpo-
rate, Government, Healthcare, & Higher Education (E-Learn 2003). 2003. Phoenix, Arizona (USA): AACE. 

 [2] López-Cuadrado, J., T.A. Pérez, J.Á. Vadillo, and R. Arruabarrena. Integrating adaptive testing in an educatio-
nal system. In First International Conference on Educational Technology in Cultural Context. 2002. Joensuu 
(Finland): University of Joensuu. 

 [3] Lord, F.M., Applications of item response theory to practical testing problems. 1980, New Jersey (USA): LEA. 
 [4] López-Cuadrado, J., T.A. Pérez, R. Arruabarrena, J.Á. Vadillo, and J. Gutiérrez, Generation of computerized 

adaptive tests in an adaptive hypermedia system, in Educational technology - Information society and educa-
tion: monitoring a revolution, A. Méndez Vilas, J.A. Mesa González, and I. Solo de Zaldívar, Editors. 2002, 
Junta de Extremadura (CECT): Badajoz (España). pp. 674-678. 

 [5] Wainer, H., Computerized adaptive testing: a primer. 1990, New Jersey (USA): Lawrence Erlbaum Associates. 
 [6] Kolen, M.J. and R.L. Brennan, Test equating: methods and practices. Springer Series in Statistics. 1995, New 

York (USA): Springer-Verlag. 
 [7] López-Cuadrado, J., The CAT is out of the bank, in Advances in technology-based education: towards a kno-

wledge-based society, A. Méndez Vilas, J.A. Mesa González, and J. Mesa González, Editors. 2003, Junta de 
Extremadura (CECT): Badajoz (España). pp. 1832-1836. 

 [8] Olea, J., V. Ponsoda, and G. Prieto, eds. Tests informatizados: fundamentos y aplicaciones. Colección "Psico-
logía". 1999, Ediciones Pirámide: Madrid (España). 

 [9] Frary, R.B., Formula scoring of multiple-choice tests (correction for guessing). Educational Measurement: 
Issues and Practice, 1988. 7(2): pp. 33-38. 

 [10] Olea, J., V. Ponsoda, J. Revuelta, P. Hontangas, and F.J. Abad, Requerimientos, aplicaciones e investigación 
en tests adaptativos informatizados. Apuntes de Psicología, 2001. 19(1): pp. 11-28. 

 [11] Glas, C.A.W., Item calibration and parameter drift, in Computerized adaptive testing: theory and practice, 
W.J. van der Linden and C.A.W. Glas, Editors. 2000, Kluwer: Dordrecht (The Netherlands). pp. 183-199. 

 [12] Pérez, T.A., Un hiperentorno adaptativo para el aprendizaje instructivo/ constructivo (Tesis Doctoral). 2000, 
Lenguajes y Sistemas Informáticos (Universidad del País Vasco UPV-EHU): San Sebastián (España). 

 


