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Tests

Development of communication and information technology opens the possibility to create new learning and assessments tools. Beyond the world wide access to education across the country and globe, the opportunity
of running virtual experiments and assisting processes modelling, the communication and information technology facilitate implementation of collaborative learning, promoting active implication of students in
educational process. Regarding the assessment process, its design had also been changed, the concept of computer-aided assessment being more frequently used at university and post-university level. The students’
knowledge assessment is necessary to be as objective as possible. Starting with experiences obtained by creation of online assessment systems for general chemistry, and from the necessity of a valid and reliable
assessment, an auto-calibrated system has been developed. The aim of present research was to assess the microbiology and toxicology knowledge of fourth year students at the Faculty of Materials Science and
Engineering from the Technical University of Cluj-Napoca, Romania by using the developed knowledge evaluation system. Testing System. Starting from the necessity of a valid (it tests relevant knowledge, skills or
abilities) and reliable (the same results would be achieved if the assessment is repeated) assessment method, the proposed evaluation system has been developed as a formative assessment with multiple-choice
questions. The testing system comprises two main components: (1) an assessment engine (the hardware and software required to create, store and deliver a test, to create and to store users information and to manage
with testing results), and (2) a multiple-choice question bank. A detailed presentation of the assessment engine is presented in [25]. The system has been built up in order to allow: (1) registration of the users; (2)
creation of MCQs bank (creation and storing of new questions, and changing of previously created questions); and (3) students’ knowledge assessment. The system compute the final mark by auto-calibration, based on
all parameters stored into database, being able to display the interest parameters, and to plot the mark distribution. The system also displays all questions included into database as well as the questions with wrong
answers. The creation of the multiple-choice questions banking was time-consuming comparing with the creation and configuration of the assessment engine. The students were actively involved into this process of the
multiple-choice question banking. Two main rules were imposed here: (1) each question has a statement and a list of five options; and (2) at least one and no more than four options are correct. Students Sampling and
Attendance. At the Materials Sciences and Engineering Faculty, Technical University of Cluj-Napoca, Romania, the curriculum contains for first semester as core course for the fourth-year of study the Microbiology
and Toxicology course. According with course description and with the subject matter, the Microbiology and Toxicology course contains tutorials and laboratory sessions, and at the end of the course the students
knowledge are assessed. In the present study were included students from two academic years: 2005-2006 and 2006-2007. All students participated at the lectures and laboratory sessions that included experimental
and/or computer aided learning activities. At the beginning of the course, the aim of the research was presented and the students had the possibility to enrol voluntarily into the team responsible with the creation of the
multiple-choice questions (MCQs) bank. The Microbiology and Toxicology topics were divided between students enrol in MCQs bank creation, each student or team of two students being responsible with a specific
topic. The methodology of MCQ has been presented to the students and they were engaged in creation of proportional number of questions with one, two, three, and four correct options, respectively. The students were
informed that if they complete the assumed activities would receive bonus points to the final mark, according with the quality of work. Penalties were applied (a number of points were subtract from the bonus points)
when the imposed rules in creation of MCQs were not respected and/or when the created questions were wrong (errors in statement and/or in option(s)). Testing and Grading Methodology. The testing methodology
imposed: (1) the place of the examination at the test centre; (2) the type of examination as computer- and teacher-assisted; and (3) the number of question per test (thirty). When a test is generated, a double
randomization is applied: randomization of the statement, and randomization of the options’ order. The students had the possibility to familiarize with the testing system before the examination as many time as they
wished. The students had the possibility to test themselves as many time as they desired, in accordance with the imposed period. Penalties were applied any time when students begin a test and give up without
responding to questions. The all-or-none rule was applied in grading of students responds (each question received one point if all the correct option(s) and none of the incorrect option(s) were selected). Two scores (the
number of correct answers and the average time per correct answer) were took into consideration at the final mark. According with the Romanian Education Law grading mark, and taking into consideration the
individual score parameters, the system assigned to the lower score the mark equal with four (the exam is fail) and the highest score to the mark equal with ten (the best mark). The students’ marks are auto-calibrated
each time when a new test is performed. Analysis of Results. A number of variables were collected from each test: students’ first and second name, data and time when the test begin and end (yy.mm.dd hh.mm.ss
format, where yy = year (e.g. 06 for 2006), mm = month (e.g. 02 for February), dd = day (e.g. 18 for eighteen), hh = hour (e.g. 09 for 9 am), mm = minute (e.g. 12), ss = seconds (e.g. 41) ), the number of correct
answers, the average time per correct answer, the points of evaluation. Data were collected into a database and were summarized and analyzed with Statistica software at a significance level of 5%. The 95% confidence
intervals for proportions were calculated by using of an original method, based on the binomial distribution hypothesis.
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