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Alm

 To analyze an e-learning and e-evaluation
project, a framework for training, learning
and evaluation.
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Make calculus

2Na+ 2HCl -~ 2NaCl + 1,

H(lMa, 3345 K, 1 atm.) = 10223429 kTimel
S(Ma, 3345 K, 1 atm.) = 546573 Imol*E
HHCL 3345 K, 1 atm.) = 965.0713 kl/mol
SHCL 3345 E, 1 atm.) = 150.0619 I'mol*E
H(MNaCl, 3345 K, 1 atm.) = 1454.1851 kl/meol
S(MaCl 3345 K, 1 atm.) = 78.2668 Imol*E
H(E,, 3345 K, 1 atm) = 1051.7318 kl/mol

S(H,. 3345 K, 1 atm ) = 133.9313 Imol*K

AH(2Na + 2HCI -> 2NaCl+ Hy) = 2*HaCD + 1*H{E,) - 2*Ha) - 2*HHCD
AS(2Na + 2HCI -» 2NaCl + H,) = 2*5(aCl) + 1*S(,) - 2*5(Qa) - 2*SECY
AG = AH - T*AS

AH(ZNa + 2HCL -» 2NaCl+ H ) = -22.7264 klfmol
AS(2Na + 2HCL -» 2NaCl+ H) = -198 9734 Jimol* K
AG(2Na + 2HCl -» 2MaCl + H,) = 43.8302 kJ/mol
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TUranium-238 atoms decay according to a decay series as noted in the chart at
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2) The first decay in the series 15 the alpha decay of 238-T
23892-[] s 234DDTh + 42HE

A lot of energy 1s released in this reaction. Thinking about the masses of the part
 the mass of the uranfum atom is preater than the mass of the therium atom p
© the mass of the uranturn atom is less than the mass of the thorium atom plis
€ the mass of the uranfum atom is the same as the mass of the thorium atom pl
© all of the particles gained mass over Thanksgiving, as we all did

3) A sample of pure 23892U 15 sealed i a box, and all of the air is pumped out,
© Hydrogen

© Helum

 Radon

€ Radium

|€] Done
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Milikan's Experiment
In 1211 Ecbert Idilikan set out to try and determine the charge of electron He did this by balancing charged od droplets in an electric field, using an equipment sililarly with the one shown below.
Two forces govern the mowvement. & g = droplet charge;
» Coulomb force (gWfd) [ ] r-' — W =vwoltage between plates;
= Mewton force (mg) . » d=distance between plates;
4 m : q « m = droplet mass;
e g=let's take as standard gravity
+ 1
Wsing the following interface, you can compute one out of five parameters necessary to drops stop mowng. Leave blank one of!
|q;|1 fe-19 O |v;| B |d;|1 [a |m;|n m kg |g_|9 BOBEE ol | Submit Queny ”
-]
[&] pone [ [ [ |4 mternet
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Dimitri Mendeleew is credited as being the primary creater of the first wersion of the periodic table of elements. Unlikce other contributors to the table, IMMendeleev predicted the properties of elements yet to be discovered. After
becoming a teacher, he wrote the definitive two-volume textbook at that time: Principles of Chernistry (1865-1870). As he attempted to classify the elements according to their chemical properties, he noticed patterns that led him to
postulate his Periodic Table. The program aliow constructing and making SOL queries on Periodic Svetem af Blements Information.

H = Discovery = Discovery =
He Appearance Appearance
Fefleris Li Source Source
Be Uses Uses
B Eiological Biological
Elements |C =] Froperties | General =1 Order |General =l
Discoveryl Melti.ng:l ].ife:l
Appea.rancel Boiling Iomsatlonl
Source I Drensity| Pusion:l
Tilter . U.sesl Conﬁguranfm: Vaponsatlo.n:l
Blologlcall A ity ma.m.l
Generall muchde| others‘l
Numberl Atomic) Bonds:l
Ifass I abundance] Symb ol.l

|Use LIEE for string compatisions; Use %4’ for an unknown string secuence; TUse ' as string delimiter

| Queny | | Cld Version | MNew Version

First you may wish to learn how are created SOL queries. For this, the interface from above are made.
Second you may wish to test your abdity to create your own queries. For this, vou may use one of the applications from belowr.

| Limited query | Full query

[ |
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Titration 15 a comumen laboratory method of quantitative/chermical analysis which can be used to determine the concentration of a known reactant. Because volume measurements play a key role m titration, it 15 alzo known as volumetric
analy51s In 1855, the German chemist, Friedrich Iohrn, defined titration as the ' wmghmg without scale” method, because this process allows determunation of the concentration of a sample without using complex mstrumentation. The
R Fr gome means of recognizing (ndicating) the endpoint at which essentially all of & has reacted. If'the endpoint
A('ld Base Titration Simulator retlcal endpomt thus a]lowmg the amount of & to be found from known amounts of B added up to this point, the
s [EY g o et 20 aps ey T Mw ——een A and B, Thus, there are amd base complexometnc chelatometric, ox1dat10n—
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Elementary Reaction Simulator

In 1864, Peter Waage pioneered the development of chemical kinetics by formulating the law of mass action, which states that the speed of a ol

|Reaction Type:l consecutive x| |Pirst rate consta.nt:l 0.02 ~| |Second rate consta.nt:l 0.01 =]

|type |reaction

mall order 1) > X;(®)

first order [, (B) > ;@)

|second order |X1(R) - 3(F)

fhird order {1 ®) + X,R) + XK (R®) -> X, ®)

0e-11.7e-33.3e-35.0e-36.7e-38.3e-31.0e-2
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A3 fde = B
opposed 2GR == () dX;fdt :E?‘kixl
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|EX‘I:I’a data XQ(R) = X3(P) ngfdt _ kg ,XQ
|B Concentration |U-92 [TIRd! {for third order & opposed) =
A3 fdr =k 3 -k 3
|C Concentration: |U-U3 [TIRd! {for third order) X E) > ) 1 1213
parallel i fde =1k, 53
| 258 =t X
Submit Query dXS k2,3 1

E
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e-Evaluation (1/4)

o Security

— Running: HTTP_X FORWARDED FOR,
HTTP_ VIA, REMOTE ADDR, SERVER ADDR

— Actions (limited on resources depending on
moment): global variables per discipline T/F:
time_for view time_for update, time_for test

— Authentification: both professor’'s and student
passwords (encripted MD5)

26/05/2008 11
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e-Evaluation (2/4)

e Flexibility
— To allow defining the number of questions that
a test will contain.

— To allow defining the Questions & Answers
table name, and the name of the discipline.

— To allow defining the end of the evaluation -
date and time.

— To allow questions with five possible answers,
with one to four correct answers.

26/05/2008 12




The 2008 International Conference on Human System Interaction - Krakow - Poland, 25-27 May, 2008

e-Evaluation (3/4)

e Features

— The students are involved in the task of creating and
adding questions to the database, a task that is
voluntary;

— The student’s work is rewarded through
supplementary points added to the final mark.

— The bonus points for this task are given according to
the quality of work. This is an imposed rule, related
with the calculation bonus method: the number of
correct answers for all inserted questions must have a
uniform distribution. The highest bonus can give a
plus of 1/5 to the final mark.

26/05/2008 13
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e-Evaluation (4/4)
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Adaug intrebari

Iodific mtrebar
Testare

Punctaje obtinute

Lista mntrebanlor

Options

Intrebars presite

Caractere speciale

Testarea este conceputa a s¢ desfasuza pe caloulatoarele din laboratoral G414, Un studest poate aplica testarea de oricate or doreste. Baza de date cantine 1775de probleme. Fievare test contine 30 de prableme cu 5
raspunsuti posibils. O problena s considsta a fi razalvata corect atunci cand au fost marcate sxact rapunsurile corects. Fiscare rezolvare corecta aduse 1 punct
Testarea este contra-ting. Se inregistreara momentul cand sste generat testul si momentul cand este transmiisa rezolvarea testului. Hu este posibil sa s& sbandonezs t8
sanctionat la nota finala

Clalutl notei de testare

- se calculeaza timpul mediu necese: umi raspuns corect din toate testarile din buza de date (mn_re_global);

- se calculeaza timpul mediu pe raspuns corect din testarea cusenta (im_xc);

- se calculeaza coeficientul tm_se/tmn_re_global;

- ¢ procedeszs la fel pentru aumanil de carecte sise
- 56 Face media geometrica a celor 2 coefisientl, da timp si da raspunsu corecte

- nota de testars este 10 * media geometrica

(Calcutal medist de testare (se fase pentru taate testele aplicate de un utitizataf):

- se construieste lista notelor de testare;

- dacain lista sunt cel putin 2 note, ves mai mica se eliming,

- ou cele ramase se face media.

Caleuhd notei

- cea mai ica medis de tastare sste asosiata ou nota (patnd);

- cea mai mare medie de testars este asociata cunota 10(zece);

- nota este data de plasarea mediel de testare intre cea mai mica medie de testare i cea mail mare medie de testare
Clatutul notei finate

- nota ohtinuta la testare este principalnl subieet ol notei fine,

- lanata obtinuta la testare se pot adauga pana la 2 puncte peatr activitatile de constitvire a bazei de date ow intrebari: daca acestea aufost eozeet, responsabil si complect introduse in baza de date;
- din note obtinuta la testare se scade 0.5 puncle peatm fiecare dbandon in testare,

- din nota nota obtinuta la testars se poste scadea panalal punct pentrs neindeplinires activitatilor asumate de constituire 1 bazed de date cu intrebari,

Comentari?

lori@acadendodiract.org

2007 Tan 13, 11:1 2401 Interfata de modificars a intrebarilor pastreaza acum caracterele speciale (ex: § => &#330;
2007 Jan 23, 12:03FM: Caleutul punctajutui a fost actualizat

2007 Feb 17, 06 49PL: Interfata a fost modificata. Aplicatia a devendt Relsase

dupa ce a fost generat. Fiecars abandon est
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o= EHI45)

This project was started an Jamuary 2006
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Results (1/3)

Discipline Instrum | Kinetic | Mater |Polluta | Toxicol
Answers |Total |654 (% |232 (% |863 (% (439 (% | 767 (%
AsisindB |1 331 (50 | 146 (63 | 297 (35 | 154 (35 | 419 (55
(rom0to o 155 (24 |45 (19 |201 (23 | 101 (23 | 147 (19
> [3 |105(16 |22 (10 |181 (21 | 100 (23 | 116 (15
possibilitie

s) 4 63 (10 [19(8 184 (21 |84 (19 (85 (11
students who 23(32 [11(46 [30(30 [(19(49 |28 (44

Inserted quest.

(2005-2007)
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Results (2/3)

Year 2005-2006 2006-2007 Total
Discipline Tests| Studs| %| Tests| Studs| %] Tests| Studs| %
Instrumental 86 42| 205\ 47 30| 157] 133 72(185
Kinetic na.| n.a. - 35 24| 146 35 24146
Materials 236 99| 238/ n.a.| na| -| 236 99(238
Pollutants na.| na.| - 69 39(177 69 39(177
Toxicology 80 37| 216 55 271204| 135 64211
Total 402| 178| 226| 206| 120{172| 608 298|204

Percentual tests by student (95% confidence): 19317 %

26/05/2008
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Results (3/3)

 Table 3a: Parameters of evaluations: Instrumental Analysis
« Table 3b: Parameters of evaluations: Toxicology

« Table 3c: Parameters of evaluations: Kinetics

« Table 3d: Parameters of evaluations: Pollutant

« Table 3e: Parameters of evaluations: Materials

26/05/2008

Param | Correct answ | Time /corr.answ(s) | Bonus (from 10)
Year 2006 | 2007 2006 2007 | 2006 2007
s 50 35 50 35 12 16
1l 1594 | 11.8 40.7 61.8 0.7 1.1
SD 6.62 5.7 40.0 57.3 0.5 0.5
Me 16 13 32.7 46.7 0.5 1.1
Min 2 3 7.6 10.5 0.2 0.3
Max 29 24 273.5 290 1.7 1.9

Year = of evaluation: n

valid

SD = standard deviation;: Me = median; TABLE 3B

= sample size; u = arithmetic mean;
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Analysis (1/3)

 Mean of correct answers obtained by students
that took the Instrumental Analysis test in the
academic year 2005-2006 was significantly
lower (up to eight correct answers, p < 1 %o)
compared with the students that took the test In
the academic year 2006-2007

* The difference was inverse for the students that
took the Toxicology test (up to four correct
answers, p < 1%)

26/05/2008 18
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« Average time per correct answer was

significantly higher (p =

students that took the

0.002 %o) for the
nstrumental Analysis test

In the academic year 2005-2006 (almost 83s,

Tab.3A) compared wit

N those that took the test

In the academic year 2006-2007.

e The students who performed the examination in
the academic year 2006-2007 obtained better
performances due to the previously interaction
with the evaluation system. They performed
previously two similar examinations, being
familiarized with the system and its components.

26/05/2008
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Analysis (3/3)

e The students that took the Materials Chemistry
test obtained the lowest value for time per correct
answer (avg=21.86s) and highest value for
correct answers (~22/30).

e Pearson correlation coefficient on time vs. number
of correct answers obtained by these students
give a value of -0.72 (p < 0.05: time significantly
related with number of correct anwers; r2= 52:
number of correct answers relates with time per
correct answer with about 52%).

26/05/2008 20




The 2008 International Conference on Human System Interaction - Krakow - Poland, 25-27 May, 2008

Discussion (1/2)

* Many online-training and evaluation systems are
available today for different domains of interest.

« The impact (of the proposed system) on teaching and
learning can be evaluated In statistics terms.

e The examination using multiple choice guestions is seen
by the students as an easily exam comparing with other
forms of examination (both passing rates and student’s
opininons).

e The students that used previously the system learn that
It IS necessary to have knowledge on the subject tested
In order to pass the exam (number of falls at first
contact)

« Those of students which used the system for the third
time had better results compared with other students.

26/05/2008 21
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Discussion (2/2)

Time Is one of the factors included into the evaluation for
two reasons. First, any decision is limited in time,
especially in engineering domain. Second, the time was
used for discouraging the cheating (communication
between students on the time of evaluation, the use of
the forbidden materials as courses and books).

The e-evaluation environment was constructed as a
training and evaluation instrument. The active
Involvement of the students in the creation of multiple-
choice banks introduces a new method of learning. This
activity motivates students to ask questions and to find
answers, thus involving them into an active learning
process and an active interaction with the teacher, which
are useful for their development.

26/05/2008 22
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Remarks

e The time needed to evaluate each test is

considerably low (from 5 to

10 min. for a good

student => an advantage when testing large

classes);

 The evaluation is as objective as it could be;

 The idea of cheating by loo
answer (the marking depen

King for the correct
ds on the number of

correct answers as well as
give the correct answer) or
colleague are discouraged.

oy the time needed to
by asking a

e Basic computer skills are necessary in order to

use the system.

26/05/2008
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