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Dyslexie:
nejznamejsi ze specifickych poruch uceni

nejnapadnéji ovliviuje skolni prospéch zaku

obvykle znama jako porucha cteni

problém je mnohem Sirsi (Zelinkova, 1994)
- 10 — 20 % populace (Kaminska-Ostep and Gulinska, 2008)

- obvykle Spatna pracovni pamét, nizka rychlost zpracovani informaci, rychlé
vybavovani informaci z dlouhodobé paméeti.

- Ovliviuje i studium matematiky (60 % dyslektik( — problémy i s matematikou)

Zelinkova, O. (1994). Poruchy uceni: dysortografie, dysgrafie, dyslexie (3rd Ed.). Portal.

Kaminska-Ostep, A., & Gulinska, H (2008). Teaching methods and aids assisting dyslexic pupils in
learning chemistry. Journal of Baltic Science Education, 7(3), 147-154.



Vnimami textu dyslektikem

a)V core 8911 Ranodni djesnoceny byvor
ropuch ucni zverjnil fednici porch ncui.
,Pochy ueni je vSeobec pouziva term
vztahuji se k heterogen skupine
poruch, rteke se jropevuji ryvaznimi
oztybemi v kodonalem zvladnuty jedné
nebo vice dovednosty naslouchany
mluveny cteny psany uvazovani, ,
matematickych a ostatnich schopnosti
a dovednosty, ktere jsou tradicne
oChazovany jako sdutijni.

b)

C) http.//geon.github.io/programming/2016
/03/03/dsxyliea



Literatura o vyuce dyslektiku:

jak usnadnit Cteni vyuka e
o cizich P predmétd
psychologicka podpora jazyka

Cil prace:
Provést resersi zamérenou na vyuku chemie pro zaky / studenty s dyslexii



PocCty zaznamu ve vedeckeé literature

WOS

e dyslexia“: 15914

e 7 toho neurovedy: 3 460

* Soucasne chemie a dyslexie: 35

* Soucasné chemie, dyslexie, vyuka: 9 (zbytek = 26 zaméreni na medicinu)
e 7 toho skutecné zameéreni na vyuku chemie: 1

e Zameéreni na vyuka oboru blizkych chemii: 2

American Chemical Society Publications
 dyslexie: 54

* Soucasneé dyslexie, vyuka: 30 (zbytek = 24 zaméreni na medicinu)



Typy Iinformaci nalezenych v textech
tykajicich se vyuky chemie i dyslexie.

. Spoluprace ucitel - zak
. Obecné zasady organizace vyuky

. Pomoc s porozuménim / zapamatovanim textu

Tipy pro vyuku konkrétnich chemickych problematik

A
B
C. Snaha usnhadnit cteni
D
E.
F. Dalsi



A. Spoluprace ucitel - zak
* Narocna vyzva: (toho zZaka nic naucit nejde vs. jsem uplné neschopny...)
(Riendl and Haworth, 1995)
* Nizké sebevédomi muze i talentované Zzaky nadlouho poznamenat (Ragain, 2020)

* | mezi dyslektiky jsou vynikajici chemici, casto mezioborové zaméreni:
Marie-Paule Pileni — nanotechnologie - emeritni profesorka na Sorbonnég,
Archer John Porter Martin — Nobelova cena za chromatografii

e 7ak: na dyslexii upozornit na za¢atku vyuky,
Ucitel: zeptat se, co mu pri studiu pomaha (Klane, 2009)

Riendl, P. A., & Haworth, D. T. (1995). Chemistry and Special Education. Journal of Chemical Education, 72(11),
983-986, https://doi.org/10.1021/ed072p983

Ragain, C. (2020). From imposter syndrome to tenured associate professor. SciMeetings, ACS Spring 2020 National
Meeting & Expo, Philadelphia, PA, USA, March 22, 2020. https://doi.org/10.1021/scimeetings.0c03371

Klane, J. (2009). The challenges of chemical safety (or any) training! Journal of Chemical Health & Safety, 16(4), 10-18.
https://doi.org/10.1016/j.jchas.2008.12.001




B. Obecne zasady organizace vyuky
* Mnohé techniky, které pomahaji Zzakdm s dyslexii, pomahaji VSEM zakam
(Riendl and Haworth, 1995)
 Klidna pracovni atmosféra a disciplina ve tride
* Jasné vystupni pozadavky z vyuky
 Mnemotechnické pomucky
* Schémata
* Prehledy vztahl mezi jednotlivymi castmi uciva
* Nemohou soucasne poslouchat a délat si zapis (!)
* Grafika, média, pocCitacové simulace, exkurze, demonstrace, experimenty...

Riendl, P. A., & Haworth, D. T. (1995). Chemistry and Special Education. Journal of Chemical Education, 72(11),
983-986, https://doi.org/10.1021/ed072p983



Vyuziti umélé inteligence (zingoniet al., 2021)

* Pfrehled napadu, co by dyslektikim mohlo pomahat ve studiu
* Proslo zhodnocenim od cca 800 respondentu (Italie)
* Planovano provedeni téhoz setreni v dalsich 6 statech

* Nasledné vysledky korelovany s odhady provedenymi umeélou inteligenci
Yeguas-Bolivar et al. (2022)

* Shoda cca 90 %
* VVyuziti umélé inteligence se jevi jako slibné

Zingoni, A., Taborri, J., Panetti, V. Bonechi, S., Aparicio-Martinez, P., Pinzi, S., & Calabro, G. (2021). Investigating Issues
and Needs of Dyslexic Students at University: Proof of Concept of an Artificial Intelligence and Virtual Reality-Based
Supporting Platform and Preliminary Results. Applied Sciences, 11(10), 2624. https://doi.org/10.3390/app11104624

Yeguas-Bolivar, E., Alcalde-Llergo, J. M., Aparicio-Martinez, P., Taborri, J., Zingoni, A., & Pinzi, S. (2022). Determining
the Difficulties of Students With Dyslexia via Virtual Reality and Artificial Intelligence: An Exploratory Analysis. In I[EEE
International Conference on Metrology for Extended Reality, Artificial Intelligence and Neural Engineering (IEEE
MetroXRAINE), pp.585-590. https://doi.org/10.1109/MetroXRAINE54828.2022.9967589



Table 5. Average score of the experiencing of dyslexia-related issues, given by the students in the
questionnaire, from 1 (very little experienced) to 5 (very much experienced) and percentage of
students that has not experience them.

Issue Average Score Not Experienced by (%)
Reading difficulties 3.18 8.9%
Text comprehension difficulties 3.18 6.5%
Uncommon words understanding 3.30 7.2%
Concentration difficulty while studying 2.6%
Concentration difficulty during in-class lessons 3.07 7.5%
Concentration difficulty during online lessons (3.76 5.8%
Verbal short-term memory impairment 3.2%
Verbal long-term memory impairment 3.35 4.0%
Study scheduling 3.37 11.1%
Note-taking difficulties 3.32 7.2%
Lack of time to prepare exams @ 3.5%




Table 6. Average score given by dyslexic students in the questionnaire to the usefulness of each

supporting tool, from 1 (very little useful) to 5 (very much useful) and percentage of students that

found it useless.

Supporting Tool Average Score Not Useful for (%)

Audiobook with human voice 3.25 m
Audiobook with artificial voice 2.28 (51.7%
Words in different colors 3.61 10.2%
Clear layout of the study material (4.02> 4.6%
Highlighted keywords (424> 2.5%
Digital concept maps 3.80 7.9%
Digital schemes 3.80 8.0%
Summaries 6.1%

Digital Tutor 3.34

Use of images for words memorization o

and understanding 7.1%
Use of images for concepts memorization 4.8%
Audio recording of the lessons 3.82 6.2%
Video lessons 3.67 9.2%
Integrating study material using internet 3.65 7.8%



Table 7. Average score given by dyslexic students in the questionnaire to the usefulness of each
supporting strategies, from 1 (very little useful) to 5 (very much useful) and percentage of students
that found it useless.

Supporting Tool Average Score Not Useful for (%)
Someone that reads the study material 3.3%
< Repeating studied material > 2.7%
Study groups 3 39 11.0%
Tutor 3.56 10.4%

Participating or creating students’ associations

to exchange information 3.86 5.8%

On-line lessons availability 1.4%

Pauses during lessons 1.0%

Lessons slides availability 3.3%

Recording lessons 3.8%

Early availability of courses programme 2.5%
Dividing exams in multiple shorter modules 3.27 (19.0%
Only written exams 3.17 15.3%

Only oral exams 3.69




Dalsi napady
* Doplnéni pocitacoveho modelu nerecovym audiozaznamem podporujicim
memorizaci (Scaletti et al., 2022)

* Audio smi byt pouzité jen jako specialni podpora memorizace, jinak rozptyluje
(Knoop-van Campen et al., 2020).

Scaletti, C., Rickard, M. M., Hebel, K. J., Pogorelov, T. V., Taylor, S. A. & Gruebele, M. (2022). Sonification-Enhanced
Lattice Model Animations for Teaching the Protein Folding Reaction. Journal of Chemical Education, 99(3), 1220-
1230. https://doi.org/10.1021/acs.jchemed.1c00857

Knoop-van Campen, C. A. N., Segers, E., & Verhoeven, L. (2020). Effects of Audio Support on Multimedia Learning
Processes and Outcomes in Students with Dyslexia. Computers & Education, 150, 103858.
https://doi.org/10.1016/j.compedu.2020.103858



C. Snaha usnadnit ¢teni

* Problém dyslexie je mnohem komplexnéjsi nez problém cteni. Pouha Uprava
vzhledu textu nestaci (Zingoni et al., 2021)

* Web s moznosti individualni upravy vzhledu pomoci CSS (Gledhill et al., 2006)

e Softwarové cteci okénko (Schneps et al., 2010)

* Chemistry in the Community, Digital Talking Book (ACS, 2023)

* Ruzné ctecky (Egambaram et al., 2022)

* Doprovod tistéeného textu hlasovou nahravkou (Himes, 1995)

Zingoni, A, et al. (2021). Investigating Issues and Needs of Dyslexic Students at University: Proof of Concept of an Artificial Intelligence and Virtual Reality-
Based Supporting Platform and Preliminary Results. Applied Sciences, 11(10), 2624. https://doi.org/10.3390/app11104624

Gledhill, R., et al. (2006). A Computer-Aided Drug Discovery System for Chemistry Teaching. Journal of Chemical Information and Modeling, 46(3), 960-970.
https://doi.org/10.1021/ci050383q

Schneps, M. H., et al. (2010). Using Technology to Support STEM Reading. Journal of Special Education Techology, 25(3), 21-33.
https://doi.org/10.1177/016264341002500304

American Chemical Society (2023). ACS: Chemistry for Life: ACS Store.
https://join.teachchemistry.org/eweb/ACSTemplatePage.aspx?site=ACS_Store&WebCode=storeltemDetail&parentKey=7810d7e5-7e14-443d-8493-
0c54f3319d2e#:~:text=In%20collaboration%20with%20gh%2C%20LLC%2C%20the%20American%20Chemical,the%20Community%20into%20a%20digit
al%20talking%20bo0ok%20%28DTB%29.

Egambaram, O, et al. (2022). The Future of Laboratory Chemistry Learning and Teaching Must be Accessible. Journal of Chemical Education, 99(12), 3814—
3821. https://doi.org/10.1021/acs.jchemed.2c00328

Himes, F. L. (1995). Audio Tapes. Journal of Chemical Education, 72(9), 860. https://doi.org/1021/ed072p860.1



Uprava typografie

* https://clanky.rvp.cz/clanek/s/Z/21933/MUZE-POMOCI-UPRAVA-
TYPOGRAFIE-ZAKOVI-S-DYSLEXII-NA-CESTE-KE-CTENARSKE-
GRAMOTNOSTI.html (Balharova, 2018)

* Mnoho uzitecnych rad pro upravu textu

Balharova, K (2018). MUze pomoci Uprava typografie zakovi s dyslexii na cesté ke ¢tenarské gramotnosti?
Dostupné z https://clanky.rvp.cz/clanek/s/Z/21933/MUZE-POMOCI-UPRAVA-TYPOGRAFIE-ZAKOVI-S-DYSLEXII-NA-
CESTE-KE-CTENARSKE-GRAMOTNOSTI.html




Navrhy fontu pro dyslektiky DYSLEXIA FRIENDLY FONT

nevyhOVUji OStatn |’m Dyslexie font is a typeface — specially designed for

people with dyslexia — which enhances the ease of

* https://www.dyslexiefont.com/

SPECIMEN

reading and cumprehensiun.

Want to discover it for yourself? Get started

D yS C O n t immediately after registration. Sign up for the free to

use products or become a Dyslexie font “lifetime”
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L. FOIMOC s poroZzumenim / Zapamatovanim

texty -
* Nahradit slovni otazku obrazkem (Reglinski, 2007)
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; H\ H % Figure 3. A visual, “ink-blot” method of asking the question, “Dis-
H/\O\H cuss the bonding in simple metal carbonyl compounds.”

Figure 2. A visual, “ink-blot” method of asking the question, “De-
scribe the importance of hydrogen bonding in chemistry.”

Reglinski, J. (2007). Unlocking Knowledge We Know the Students Know. Journal of Chemical Education, 84(2),
271-273. https://doi.org/10.1021/ed084p271



E. Tipy pro vyuku konkrétnich chemickych

problematik
Ragkousis (2000):

* Pri praci s chemickymi vzorci dyslektici chybuji cca 5x ¢astéji nez nedyslektici.
* Priblizné 2x vice dyslektiku nez nedyslektikli vSak spravné chape koncepty.

* = Dyslektici, i kdyz rozumi pojmum, mohou mit velmi vazné problémy pri praci
s chemickymi vzorci.

* Pri vyuce dyslektikl naprosto minimalizovat pouzivani chemickych vzorcu.

* Pri testovani chemickeé vzorce pouzivat jen jsou-li nezbytné nutné a musi byt
jasné napsany.

Ragkousis, A. (2000). Dyslexic students in chemistry classes: their difficulties with chemical formulae. Chemistry
Education Research and Practice, 1(2), 277-280. https://doi.org/10.1039/A9RP90028D



Kaminska-Ostep and Gulinska (2008) : 3 roky vyzkum, 400 zaku, vék 13-15 roku
e Studium efektivity vyuky téchto problematik ruznymi zpusoby:

* Chemické vypocty,

* Priprava na chemické experimenty,

* Procvicovani vzorcu anorganickych sloucenin a rovnic chemickych reakci,

* Procvicovani vzorcu organickych sloucenin a rovnic chemickych reakci.

Kaminska-Ostep, A., & Gulinska, H (2008). Teaching methods and aids assisting dyslexic pupils in learning chemistry.
Journal of Baltic Science Education, 7(3), 147-154.




Chemickeé vypocty

PM (proporcni metoda), MEM (reseni pomoci matematické rovnice)
D — dyslektici, WD - nedyslektici

100 33%

77%

80 61%

60

40

20

PM MEM

Percentage of correct answers for the dyslexic (D) and without dyslexy pupils (WD) in the
group: PM-the proportion method and MEM-the mathematical equation method.



Priprava na laboratorni cviceni
Fl — videonavod, Pl — tisteny navod

OD ®BWD

100 -

80%
72%

80 1 65%
60 A 48,
40

20 A

FI PI

Percentage of correct answers obtained in the test for the dyslexic (D) and without dyslexy
(WD) pupils in Fl-the film instruction and Pl-printed instruction groups.



Procvicovani vzorcu anorganickych latek, rovnice reakci anorganickych latek
CG — pocitacova hra, BG — deskova hra

OD EWD

100 - 92%  91% 88%
80%

80 -
60 -
40 -

20 -

CG BG

Percentage of correct answers by the dyslexic (D) and without dyslexy (WD) pupils in the
computer game CG and board game BG groups.



Organicka chemie
RBM — modely, CS — pocitacové simulace

80°
AL 74%

62%

60 1 49%

20 A

RBM CS

Percentage of correct answers by the dyslexic (D) and without dyslexy pupils (WD) in the
group using rod-ball models RBM and that using computer simulations CS.



Skaik (2010):

* VV nékterych profesich muze byt dyslexie velmi nebezpecna

 Hematologie — zamény krevnich skupin, zamény LDH vs. HDL testl, zamény
znameének a Cislic pri vypoctech,...

e Lékarstvi: “| wanted to be a medical doctor. When | had to go in this
direction, | was afraid of killing people!!” (Pileni, 2022).

 Ucitelstvi — doporucena prevracena trida (Hiscock and Leigh, 2021)

Skaik, Y. A. A. M. (2010). Dyslexia: The faceless threat of patient safety in clinical chemistry laboratories. Pakistan
Journal of Medical Sciences. 26(4), 984—-984.

Pileni, M. P. (2022). Autobiography: A View of This Superb Adventure Experienced by Marie-Paule Pileni. The Journal
of Physical Chemistry C, 126(17), 7359-7363. https://doi.org/10.1021/acs.jpcc.2c02122

Hiscock, J., & Leigh, J. (2021). 15: Teaching with and supporting teachers with dyslexia in higher education. In Brown,
N. (Ed.), Lived Experiences of Ableism in Academia: Strategies for Inclusion in Higher Education (pp. 249-263).
Bristol, UK: Policy Press.



Riendl and Haworth (1995)

* Provadéni experimentu: pro dyslektiky muze byt
extremne obtizné

e = pracovat ve dvojici s ochotnym nedyslektikem
Vadanan and Prakash (2017)

* Podpora trirozmeérné predstavivosti: modely (LED)
Theisen (2022)

* Co nejvic pouzivat modely, i Lego nebo plastelina

Riendl, P. A., & Haworth, D. T. (1995). Chemistry and Special Education. Journal of Chemical Education, 72(11),
983-986, https://doi.org/10.1021/ed072p983

Vadanan, S. P., & Prakash, N. K. (2017). FPGA Based LED Cube to Assist Child Dyslexia. 8th IEEE International
Conference on Computational Intelligence and Computing Research (IEEE ICCIC), 915-917.
https://doi.org/10.1109/1CCIC.2017.8524513

Theisen, K. E. (2022). Two Active Learning Models of Protein Dynamics for Use in Undergraduate Biochemistry
Courses. Journal of Chemical Education, 99(6), 2245-2251. https://doi.org/10.1021/acs.jchemed.1c00025



F. Dalsi

e Konstrukce on-line testu: moznost si svobodné vybrat z testu prednostné
ukoly — povolit listovani testem tam a zpét (Raje and Stitze, 2020)

* Po odchodu ze zakladni Skoly na ruzné typy stfednich Skol by mohli mit
zaci s dyslexii na novych skolach pri reseni téhoz testu navzajem odlisné
problémy. (Wyzikowska, 2005).

e Rozsahly prehled literatury o dyslexii (ne cesky) (Osinska-Kurek, 2011).

Raje, S., & Stitze, S. (2020). Strategies for Effective Assessments while Ensuring Academic Integrity in General
Chemistry Courses during COVID-19. Journal of Chemical Education, 97(9), 3436—3440.
https://doi.org/10.1021/acs.jchemed.0c00797

Wyzikowska, E. (2005). Trudnosci ucznidw z dysleksja na lekcjach chemii w gimnazjum. Wszystko dla Szkoty, 3, 16—18.

Osinska-Kurek, J. (2011). Dysleksja - zestawienie bibliograficzne w wyborze za lata 2003-2015.
http://www.bpsiedlce.pl/1/strona/81_zestawienia-bibliograficzne/286 pedagogika-wychowanie/852 dysleksja-cz-2



Ceska literatura mimo WOS a ACS

Méchaékova (2021): Interview 6 dyslektickych 73k ZS

* Nemaji chemii moc radi

Oblibené aktivity v chemii: demonstracni pokusy, videa

* Nejmeéne oblibene a subjektivne velmi obtizné: chemické nazvoslovi, chemicke
vypocty

* Nepouzivaji zadnou elektronickou pomucku pro zmirnéni problému se ¢tenim

* Neznaji Zadny web zaméreny na pomoc dyslektikim

* Pro usnadnéni orientace v textu pouzivaji barevné zvyraznéeni

* nazvoslovi anorganickych sloucenin: preferuji krizove pravidlo pred resenim
rovnice

* Ocenili neomezené pouzivani tabulky s nazvoslovnymi zakon€enimi —ny, -naty,...

Méchackova, L. (2021). VyuZiti videozdznama ve vyuce chemického ndzvoslovi anorganickych sloucenin s prihlédnutim
k potrebam Zaku s dyslexii. [Diplomova prace, Masarykova univerzita]. Archiv zavérecnych praci MUNI.
https://is.muni.cz/th/cOhc0/
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