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ABSTRACT

The purpose of this study is to draw implications for the improvement in the CSAT by analyzing structures and tasks in the Abitur. To
this end, it analyzes the mathematics test system with a focus on the basic and advanced level examination systems, the operator,
the using technology, and mathematical formulas. And the characteristics of tasks in the 2021 Abitur were analyzed. As a result of the
analysis, first, Germany evaluates whether students have the competency emphasized in the curriculum at Abitur. Second, Germany,
which emphasizes the proper use of technology, utilizes both tasks that use technology and those that do not in the Abitur. Third,
the Abitur consists of most of the tasks using promised operators and uses various types of operators to present various types of
questions to evaluate competence. Fourth, the Abitur includes not only simple structured items consisting of 2-3 subtasks but also
tasks dealing in depth with a single situation centered on a big idea. Finally, mathematical justification and proof play an important
role in the Abitur. Based on this, some specific measures for improving the CSAT were suggested.
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Scholastic Ability Test, ©]3} 45 T+ CSAT)2] Hs}of| tist AFs] %] 4]
L& whgotH 2| G714 of 2] 22| HEtE stk 1ol = E5t
312 Rt WS W Q) ThPark et al,, 2020). ©]ol =7t-83] 2] = tfel o] F47
Eshs Pl 5-& AILSHATHMOE, 2018a). Kim 9} (2021)= I'_EV_'@}@ZH A =ojofl ufet 5 THEe) 72
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U gojof] o] 22] Zoto] G Al ot ghefl =] = QITHMOE, 2018b). ©loil 2015 704 w-52H4S 835k 20218 d = 5
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2021)7} o] F0{ A= Al7]of thd ol ~5-9] 7HA Wik G| 11k H 27} ik
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=), shth= of 2] = 71e] Al A& A 2 B]algt Z0] 21 (Jo et al., 2009; Lee et al., 2004; Nam & Tak, 2016), tF Sh= E4 =719]
AP A F52 02 BASEZo]th(Choi & Lee, 2017; Jeon, 2011; Kim & Kim, 2020; Nam & Joung, 2011; Suh & Nam, 2010). ©] LS
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TNk 45kt 2 WA obul Eoje] A2 BAISIT TH.0 2 ‘o] o] 23k Fe] AR oAE S5tAlRol
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-GN AL A (Institut zur Qualititsentwicklung im Bildungswesen, ©]35} IQB)= ' 2S-543H4 2] 3] (Kultusministerkonferenz, ©]
5t KMK)2] o] 2o mhe} 20138 FE] H AR 2} o] 35 23 E(Gemeinsame Abituraufgabenpools der Lander)2 755+l QA THLee,
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71 25E3 AekrEe] 4t AA
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23} akaz 3 s Heisho] SAISH ek = Al@e] 24 Wgloll= SiAsr, SHa R M IsaRTe T EaE 2
5= At (Alternative 1)2} 314 7|5k Alternative 2) 5 SHHE AEisto] WSS 4T 4 A3L(KMK, 2012), ©]+= oFH| &
o]9] ZA)| Helol|= vt Tt oAl HIEH FollAl= siAEE FEE, siA7IoHE Al Hel = AElstal itk £ oA+
3| Aj5to] M) 1/3 o] Aolojof 511, THE = TR T 1 & Zx) | ofof SHEHKMK, 2012). THA| Tl $8tA] 32 3|43}, 52 5
715tz FJEAY siAleh FEE, APdleR A, & 7] 23718, Aghoz 28 7|23 3P AAE
R0k Table 13} 210h9 A2 7129 7] 2Be] £ 32 0 2 AL
Table 1. Features of the basic level mathematics examination in the Abitur.
Category Basic level A Basic level B
Subiect Analysis, Stochastics, Analysis, Stochastics,
d Analytic Geometry / Linear Algebra Analytic Geometry / Linear Algebra
Number of tasks 5 (Group 1: 4, Group 2: 1) 3
Assessment units 25 (5 per task) 75 (Ana: 35, Sto: 20, AG/LA: 20)
Test time 60 minutes 165 minutes
Aids Not permitted Permitted

16 O] BelE2 19720 KMKO| A S| ZE| A1 XS MO = JiHE|H, OfH| F0{Q| ZE MH=0l SEXHO 2 ML= 7-0| IRE|of QUL

17 O] EME2 IQB ZH|0|X|(https://www.igh.hu-berlin.de/abitur/dokumente/mathematik/)0i| A CH28tE 4= QUCE FEHQ1 X £/ (1IQB & KMK, 2019a),
LHX|AISAKIQB & KMK, 2019b), 8HAH2| X (IQB & KMK, 2019¢), 285 =71 AF(IQB & KMK, 2021a), 43t ZAIE(IQB & KMK, 2021b)o| Cht
LiE0ICt.

18 ZXA: https://bildungsserver.berlin-brandenburg.de/fileadmin/bbb/unterricht/fachbriefe_berlin/mathematik/Fachbrief_Mathematik_23.pdf
(EAR:2022.4.15.)

19 Table 1, Table 28 Zgtst 7|2Z 1t MotZ0| H|X|of| Chot 2A2 Al e 22 AP 2A(1IQB & KMK, 2019¢)2| LIS He|ot Z10|Ct.

Journal of the Korean Society of Mathematical Education Series A 291



The Mathematical Education. Vol. 61, No. 2, 287-303

ZHEARE SR, Sfeflol 5 ) £, ol Kol DA £ ol BRI ofol S ) O ol
oAt} 7 2L thalz 2-37e) lglEao B PR, shelEao] A2 1N ok girk 2790 I Ei 10| Hgs)
£ 25 7Y, 2 TGS TesH B3] 17h0]ehy o= tinEo] Bto] 2790] I i [lo] slgerks ojujolt}. ujde
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o sfste] u|Fo] ArhHo e Ak 18 o 4 Ik 7] EBol £k BaHE 7R RahuTt Bl B o9l Ratow 74
B3 AR Bt} o]o] AFARLE 165802 7| EARTH 1055 243, 2] (758 38) A Ak 2E 29 Aol 3
L] 5t 23] 79I Qe B Y 4o sigElofof BTk 3, 279 10} 18 FZ3IA/R, 271G 122
U 42 o) o2 Huat| 95 g7} ntaielo] ek, ZANE BoIA B =78 AHE S 4 9o, S Hast B
oZul 1AEA| L
NS S RS] A Table 291 2, 94 A1 7] B4 Al A 0.2 RSkl AhAS] 2L @lol L, o] 3
oA 27FoIIS EeFshe o] iolct. o) 79 Aata, Matsrt 47} 308, 0H 02 & 1207olm, ol gzl F
7 1007 2ok 20% o] Wk A AR ASHAZE 702, A 2B7} 2002 2. & F 270420 1L, o]= 7] 2452] AlRF 225 Hrt 452 4

A’—L

Table 2. Features of the advanced level mathematics examination in the Abitur.

Category Advanced level A Advanced level B
Subiect Analysis, Stochastics, Analysis, Stochastics,
) Analytic Geometry / Linear Algebra Analytic Geometry / Linear Algebra
Number of tasks 6 (Group 1: 4, Group 2: 2) 3
Assessment units 30 (5 per task) 90 (Ana: 40, Sto: 25, AG/LA: 25)
Test time 70 minutes 200 minutes
Aids Not permitted Permitted
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A8 -] AJ7bo] 7Bz 2555, A8l 300802 ek 4-5A17F o] o2t
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o
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43725 HOperator)e] ©{23t 45X 2le] $817|X|5A}

SN SARE B7HERE] EFolA Uehds AR sH8E0] 38sliof sk Alo] F-1Q1A] A|A|Sh= ol B JE=
UeRdTt. shael =¢foleh= Weh Lol 2| A1 vl 90l IHA| S 434S uff, 39| & Al&otal S Aok Fx3foh= SAko|TH
(Thiirmann, 2019; Reichstédter, 2017; Lee, 20200114 21918, SkollA} 4=stat M WS4y 2} ofu]Fojele] TA|of|Af ofn] Mg
Q%o gt TEE WSy 01]/‘1 = wi} A2 QIR A £F o7 A3l Al 7FA] 9] ‘@G ol wet LA Skekel a2
B7hee o g oA it S okt 4 QLS /g ofof ettt et H7F 3] ol 2= AN AR TR
T W5 ol A A|AlohE w45 ﬁ" EXE Yot JFS Wrlohs 72 Stk & 4= Qo 5 e wSgy 9 4
H A=g doti = AT SolA Al 23] SAHF 22 A A FHH(Kim & Lee, 2021; KMK 2012).

20 @7EY | =110 6H fote 29 108, Mo otLtol 5t 280| 2 &0 siEste 22 2080(2t Bit,
21 2022'A2| OHH|E0 LN S 6| MI(Hessen) 2| ZLE O 2 EH,20224 48 27U RE| 528 112UNHX| LI |Al&o] HA|EIC J—PE“:' ool U2 42 27
EU0|(7|24F, Mol4E) 42 28 22|(V|24E, MolLE), 48 29U Ho{(7|B4aZE, AsteZE), 52 22 220, HAL, M|, JHI(HE#—’F—) 58 3
£EH7|24E, MolaZE) S 53 1127HK|Q| YHO0| SXIZ[ACE. OHH|FE0] Al Y™ F0ICH =24 CHEC (£X: https://kultusministerium.hessen.de/

Schulsystem/Schulformen-und-Bildungsgaenge/Gymnasium/Landesabitur/Termine-Landesabitur, A 4H: 2022. 4. 15))
22 At @ PFHO| A = Kim2t Lee (2021, pp. 155-157)E &gt 4= QICt
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SN Ui 0 2 ARG S SYAAFARE 1255017, 10BSF KMK 019004 SAll cis] Table 37} 22 A7
FaTh 23 34 Al o] FAIE HTF FAH 02 BAsto] ALGE 4 9T M2 FAS BEL A% 5§k BA g
_9‘ =)

SHA|R79] 739, ‘A7 out ‘WY o] ofu]sh= HEZL B Rs] A A E|A] gh=th Tt o] SAME ARERE E3olM AR 2o E
Rt ot 5t U7 FAtol] gt AR (ofl: ©F-SHA| /2O A2, (0FAFSIA )2 Uf-§-0] FUStet. thA] sl EA ol ZIAIE
Ao 2= FAe] ojnjet A4S olslish= t SHAIZE et 1B R AA| £32 A5t SAP o G| ARG EEA] duE
Ze7kar, B U2 thE ol thE Zloloh

Table 3. Operator types used in mathematics examination in the Abitur (IQB & KMK, 2019b).

No

Operator

Explanation

Give (angeben)

@® Name (nennen) + No justification is required for the giving or naming.
@ Decide (entscheiden) + No justification is required for the decision.
® Judge (beurteilen) + The judgment to be made must be justified.
+ In the case of a description, a linguistically appropriate formulation and,
@ Describe (beschreiben) if necessary, correct use of the technical language are of particular importance.
+ A justification for the description is not necessary.
+ The explanation provides information with the help of which, for example,
(® Explain (erldutern) the creation of a graphic representation or a mathematical procedure can be
understood.
Interpret (deuten) - The interpretation creates a connection, for example, between a graphic
®© ) ) representation, a term or the result of a calculation and a given factual
Interpret (interpretieren) connection.
Justify (begriinden) - Statements or facts are to be confirmed by logical conclusions.
@ Prove (nachweisen) - Unless otherwise specified in an addendum, the type of procedure can be
chosen freely (e.g. using mathematical or graphical methods).
Show (zeigen) + The procedure is to be shown.
Calculate (berechnen) + The calculation is to be shown based on an approach.
Determine (bestimmen) + Unless otherwise specified in an addendum, the type of procedure can be
©) chosen freely (e.g. using mathematical or graphical methods).
Find (ermitteln) - The procedure is to be shown.
+ Unless otherwise specified in an addendum, the type of procedure can be
Investigate (untersuchen) chosen freely (e.g. using mathematical or graphical methods).
+ The procedure is to be shown.
@ Represent graphically (grafisch darstellen) - The graphic representation or drawing must be prepared as precisely as
Draw (zeichnen) possible.
@ Sketch (skizzieren) + The sketch must be prepared in such a way that it graphically describes the

essentials in the context under consideration.

23 HMAIE SEX|ASAE S22 EoisHH CH3at 20} 23 B3t Eoishs o] A FHOo 2 HASIKICEH WRAISIA|2/01EE £0|A 2, @2 HSIA 2,
QELBIAR, @7|&IA 2, ©MEEBIA| 2, ©SHAMSIAR, DELTISIA| /B ESHA2/HO0|A| 2, ®AAMSIA|R, @TSIA| /RO A2, OEALSIA|2,
({0 LIEHHA|Q/TZ|A|L, @7HHS d2|A|L
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o] Aol 4] hE 72 0] 4947 Al 5 Atel Tigh SIS Al e, S0 wet 494 Al S AHE A Aol cha 3ol
E%lemlomrﬂ%omw S SA ARG EIE ollA] o] ol 7l Wi, 81 YA A5 ALl Tt
g AN Ik 5, S3PA|olA] AL EHE 4K Al ARl thek Alno] HE 1o u]s) vloket Hol .

AR AolT) $9E 0] e ALg-L S5 4
Aot = sfof 5l o) = 7Rl = 285 ofoF Sttt UMSHHKMK, 2012).
ofH| ool X AREH = FoHA ks 7HA] Solth TRt &5k Al4F7] Q1 WIR (wissenschafilicher Taschenrechner) 2t BLE4] 4>
8} A|AE1QI MMS (modulares Mathematiksystem)© | TF. THF Aol A B8Hy =15 AFS-EH ] | EQ] ol = H&E 4~ Qi 23 7Hd
A 2| Z5E] o]l 38 -2 AR EA| Rl Fal 2] AAHM, £ AR 39H =75 FAISHAL Itk
514 =t ARGl thet Z4(IQB & KMK, 2021a)5 AT 2} Lo M ARG 4 Q1= 7150] L7 A|A = o] Rl ozt
WTRS| 73-¢- 1744 Bl A7 4] 2o, vl 5 22, =k 5L 424 AN, ez 122)7), iAol A o) Alrkell: Al & A vk
o] g A)), el ARG ALKl = e Aol o] Zte] 371), 7|51 T de] ¥, | A, R o] At ol 2029
A 2853 = 33| o] tigh 7|&o] A H Tkl oflatsof 9141, e W80 IQB gu|o|#|ol] F-A| =] Sl o] =
sPEol ohal Rlo M M2 =7 B2 %*‘-j— 1 39S 4 UA=E 517] L Aol 48 #}dol A F314] =5 B-g5to] &
A& sl 2staL obH| o] Algol M = 11 7] 55 AREsh= 2o ]E}

3HH o] Eojoj| A= 223 ZAIH S xﬂ—w—ob_ Atk o] FAIZ(IQB & KMK, 2021b)0ll= A28 9] S5 27, o]2h4] 2] QI4=13) &
A, =] Hol & ﬁ,%l A= o] Ful FA], A2, 2710) A, oA pgAg Al o] o] 34, mefareka A2, gei|la e, Azt
&, 2ot 5ol 71 FA e = Al A Heh =gt s el BHE-E, sl A7 |sh/ Al et B 34 S AR E o] ek BRE £32
s dot= ol et %_‘Pr AR SMYEL EFS AT l 54 S 0] 7ol UA| 2 B¢ 3 28T 4+ Utk 342

(o]
8% 4 9=A5 W7k o] o

] 718kl QLA ERlsh7 | Ht o]2i5h 2412 7 Al A=l

OfHIS0] £8tA3I0| 28t £4

B Ao A2 A ool £ el £ 59 Bafsholth 219 35 R B EolR STl R E Y
SYA A SAT) G P, B A 712 Al g A2

2021'd 3N o) 2R E 74

ofa|Fof Alge] 35 B -2 AlFo] AAH o] F IQB &H|o] A|of| B E L o] F/H AfZoll= 2, SRR v, ShEol|
Hhd el 428} R ATHKI~K6), 279 (I ~ID), BT 52 st B} ashe]of Qlrt. 2021'd ofH] o] 45 25 -5 2

Ciil Tablengt}% = 712A% 71EBY] 739 ZH 1270, AlstAek AEB Y] 739 1971, 10702 A 28 4= 537H0lch. 7] & Y
Mgt B2 A0l B8k theF vl o] SHYReo 2 T 11, BO| B2 Hlotolt] ol SA 0 2 I H 5-107] F o] st Ego =
ﬁmau} 7IHB9} Al3Bo] 5He} ek 717} 847, 8371of| o] 2 H =2 W, 2021 B 22 3R Rg 4= & 2297} o]t

24 S0 3 A-OM = SHRIASATE AR ElE @ T EH0| HA|E|0] Q1 23 A = FOX|H, 2| Z0{(F0], ZZAN)0|ME RTEH 2 MAI=X| g1
23O A TE ROJTICE 3knt Dtete MR A SALO] CHEE M TEHA|E|0f QL

25 1QB ZH|0|X|(https://www.igb.hu-berlin.de/abitur/)0ll 2SHE 2 siLto| I 2 AZ E £|0{QICt,

26 7|2A2Q| siA7[stet M4 23 stLtvt SUsto] o] BE2 silAl7[stof|ot IstA|H 23t 5
R, 1A U2 £ 70| 519 2SS 7|1 EO 2 ot 2|28 W45 Tt

AHOIACE L3t SHRI 20| THA| Stel2g ez T
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Table 4. The structure of the mathematics tasks pool in the 2021 Abitur.
The number of mathematics tasks pool (The number of subtasks)

Level Analysis Stochastics Analytic Geometry  Linear Algebra Total

Basic level A 4(8) 3(6) 3(7) 2(4) 12 (25)

Basic level B 2(21) 5(35) 4(22) 1(6) 12 (84)
Advanced level A 5(11) 5(10) 4(8) 5(8) 19 (37)
Advanced level B 3 (30) 3(22) 2 (15) 2 (16) 10 (83)

A 405} 52 353493 ofu| Foio] Aol 42 o) ool 241 4 4 77 2021 £ o} Fesigten
A EAE Adle B WSl s Ul 8ake] wrddolnh 37hE B HEoA w53g o) U831t E3e] ARl ¥
AE wtetstr|= o Rtk 2 WSIolle S S (L), 34 (L2) 59 U8 G0l w2k 437 E0l 7IeHol ez
7} shglgao] o Lhg Qo] T 47|53} Baiel =) AN 4 9lck 2ot ofefat A glgla Bafo] ofw w2o s
SRR A= o AT

SRl 45 Yyt ok Bl vhedals WAlolt B4 Aol 5jol2aat PaiE oJefo] AlX|He) slte) ik vl
SIS RE] of3l /A9 RE SRS MT Z97HA Rl thi o) S191 R e S 2~47] ojRst Bisgick &
2o of2] s}9lEato 2 TABTHE HS Tafahd & Lol Tt ofRke W7NSla 9182 & 4 i

npgto 2 BAjsAc] Wegh QXA 4291 27900 nejolck A 7h 2790 chat hg B 45 AP, o
H 2 7}7} %) 2|51 Table 5, Table 63} 2T, &35t Hiel 7o) @ 7Y T oM M2 245 &2 52 2| RSk 941 Table 591

ok}
A 7] A0 RE A2B7kA] 9] &3 l ot 7YY A EH, QG HlEo] 7MY =L, ARtatel jg o] 42
Rl 8 FAIIY HI&-2 7]2A, 7]2B, AZHA, A3Be] =0 & ARt Het4Eo] Aol M = 81 11 shdote 232
2 50% Y SAlotaL 7| EeFHot O?L%Oﬂn% ZZ5kaL k. AEhBe] 79 AAYAE =F(1)0] 25%, A4 =F(11)°] 50%, &
HES} 2 WkA] 2221010 25% A =T}

Table 5. The number of subtasks by examination level in the three requirement areas.

The number of subtasks by examination level (%)

Requirement area

Basic level A Basic level B Advanced level A Advanced level B
Requirement area I 5(20.0) 31 (36.9) 10 (27.0) 20 (24.1)
Requirement areall 17 (68.0) 39 (46.4) 20 (54.1) 41 (49.4)
Requirement arealll 3(12.0) 14 (16.7) 7 (18.9) 22 (26.5)
Total 25 (100.0) 84 (100.0) 37 (100.0) 83 (100.0)

SHAT® 5 AR, o4 71A] Aol tisl 2t 27 ol sliFshs ol ZFEEA S & = T

Table 62] S=Fd A2
= 9FEZ A 71| 271G Gol|A] 7| e = £ FAHH S 2 A A5t 914, oH]F o E& 1 o] 5 HHgsto] 4|5

2534l
9ic.

=

Table 6. The number of subtasks by the competency in the three requirement areas.

The number of subtasks by the competency (%)

Requirement area K1 © K3 K4 K K6
Requirement area T 26 (24.3) 16 (16.3) 50 (46.7) 70 (58.3) 103 (60.9) 58 (52.7)
Requirement area Il 62 (57.9) 50 (51.0) 54 (50.5) 41 (34.2) 61 (36.1) 49 (44.5)
Requirement arealll 19 (17.8) 32(32.7) 3(2.8) 9(7.5) 5(3.0) 3(27)

Total 107 (100.0) 98 (100.0) 107 (100.0) 120 (100.0) 169 (100.0) 110 (100.0)

* K1: Arguing, K2: Problem-solving, K3: Modeling, K4: Representing, K5: Dealing with symbolic, formal and technical elements,
K6: Communicating
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A TR S0 FAOL VR A (1) K59 B8 BACIEITE ABHD B £ Aok
(1)0] Bifol) 22 2] e R G SAAE K0S 1, T +22) 118 ol 4 Holgleh ksl 79 3

St 34458 ofe Sl 2952 et 2ok SASHe (I, kSl A9 ofe] ) 4
A= 5 44 HE SR A75E 397} B ablole aTISIE 32 45 3K A
2sh7] 915 aka ;L
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Table 301 A] A3 2 2P| Al FSALE: Qhfsh= 2A|(IQB & KMK, 2019b)0ll A= Gl Al 23 59 TA12Q] HH 7} B E5to] FAle] A
#3} o|n| 2 molsl] ol it 2021 B&HS E5f LY R A SA} AlA| oA AFLE|QI=R] BAE AL 5HL) 20211 HH] 2
T ZolM A AFAR] AR W= 2768 0] ATk 229719 S191EF 5 1857H(80.8%) 2] =2 Shte] FYAIAEARS AHESHSL
3L, 4171(17.9%)2] == 2702 FAY, 37H(1.3%)2] S22 SARS 3707kA] atkatal Qi ol ALkl 2. ae|a ae s

TRAL) = A @ e TR A 2Bk 0] SARE ERbehs E@olth

2021'd ofH|Eo] FR}ollA] ARG SRAAGALES HIE 0 2 A AIGHH Table 72} 2t YA A SAL Z-E(Table 3)0l EFHE 12
T2 Aeg Aol HE5o ANHUE FAZFARSE B9 26702 oF97%0]| o] 2]t} 0] @jol|o] FAP 7/ ARG E AL,
2k AL ARG RlEE 12/ 02 W9l
Table 701 AIATE viel 2Eo] 2021 23 Zol|A 71 Wol ARG SAMe] T/E ©F5HA /2L 2 2 9271(33.3%) LERK{T. of

S 1" 21 o] 83} f flx)dx2 B 73R, 8 ol S G ol Hohz A4l o] 42 For] @ ook A4 23
%30%5 o7 543t gk ks 2Alolt ol dt HE2 - 2luet 450 THE ERA E Hoke 4 9l o, 59 B¢
o] A A2] o]ste] AjAa== AgHA ol et o]} tj22| 0 2 ofn|Folo] F2 Apla-Eat o2t Het rheftt o] g 27
ATt BERt opH] o] E3-2 ZAIS) 2ol o] 2= 3, & AR Aok Strk= Aol M 45wt Atol 7} ek,

T+ HAR Bo] Uehd 5] FRE DHFRIGI] 2/5H ot 2/E A 2 2 533(192%)01 Atk Al FAbE =2 A & 55
AL 31 APLS SHols A Qs AAlofolt). ‘g o WAl y = — 2Ty 4 2T ojg Zrgatal @ gf 2o 1A B9l
Zrjo|u} Atstel B HLH o] BFEL 4617 0 2 Zxshe L3 (K])o] RLHh 7k Ak A S

4 o 1o

I’
tjo
JEL

L,

o] 20% == ot 3 4
ANISHAL 212 AR ESSH +EQ7IY 12 ohlet JUska Jugh 250] F2& 7@ T I 2P £
A€t

A R 2 wo| ALSE SAke] ZEL (DA|A|SHA] /0] -8 Eo| A 92 348(12.3%) LFEFIT o] SAM= EX% é‘?ﬂ = Zolofsh=
A ol F2 E-8H T Mok dA] A2 ©F6IA /3o A @ e ofu|7t HlSshA| g Y-S e AtekA] efal Ak %
SHeh= ZollA] 2fol7} ik o2t ‘G [ 9k FEFo] wHlo] A7 E AAIGHA e Bk At g ol AR glo] ko] agdwt

S0 2 HAJshel ek ojefat §o] T AAISITH: ZRiolq 450 vk 24t 71 gAstc
ol AL ©AAFSIAL 7} 289(10.1%) ALEEIITE * £ o] Tefme} z Zo R Saiuel dole] Yol g ANshAl . e o] Yol
U 8 52 ANl ARolA] 22 AFGEIQIC) o] SAte] A9 BAlelEo] £ WakE 3l AAalok gk o] EALe] A%
AN PR A Al 24 Sk AN S S AT el 258 2l o} 2 £ 5
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27 2tdstA|2(Vervollstandigen), &FRISEA|2(Priifen), X1 A2 (Ergdnzen), £=X| 2 LIEFHA|2(skalieren), 7|SHE Q2 MESEA|2(veranschaulichen),
24O Z AtE A|2(Formulieren), S =8| 2(Leiten)
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Table 7. Examples and frequencies of operators in mathematics examinations in the 2021 Abitur

No*  Operator Example Frequency(% **)
5

Determine  Determine the value of the term (x)d x using only Figure 2.

® S & ony Hen 92(33.3)
Find Find the number of straight lines parallel to & and tangentto G .
Justify Justify that the value of the term 7 - OP only depends on the side length of the base.

@ Prove Prove that g is represented by the equation y = —%x + % . 53(19.2)
Show Show that the slope of one of the two tangents passing through the origin is 1.
Give Give the coordinates of the intersection points of G , with the coordinate axes.

@ Narme Based on the approach |AE| | DE| +%(\m\ —|DE|)(| AE| —| CD)a variable can 34(12.3)

be calculated that plays a role in the context under consideration. Name this quantity.

Calculate the area enclosed by the graph of f and the x -axis.
Calculate 28(10.1)

Calculate the probability of this person not having hay fever but testing positive.

Represent Represent the factual connection in a labeled tree diagram.
@ graphically 18(6.5)
Draw Draw F and the straight lines.
Describe the event A N B in the factual context.
@ Describe Describe how the contest could be conducted using a container and red, green and blue 17(6.2)
balls.
Investigate Investigate whether there is a point P on the edge DS for which the triangle BMP is
right-angled. 7(2.5)
Investigate whether events A and B are stochastically independent.
® Judge Judge each of the following two statements. 6(2.2)
Explain this procedure.
® lain 5(1.8)
P Explain your procedure.
0.15 X 0.9 .
® Interpret Interpret the term 75 0.9 + 0.85 % 0,02 in the factual context. 5(1.9)
Interpret Interpret the coordinates of this point in the factual context.
@ Decide Decide which of the following matrices P and Q describes the changed switching 100.4)
behavior of customers.
@ Sketch Using only the graph of f, sketch the graph of F'in the figure. 1(0.4)
Total 267(96.7)

* This is the number used in Table 3.
** It is a percentage of the total frequency (276) in which the operators are used.
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Figure 1. An example of the basic level examination in the task pool for the 2021 Abitur.
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Figure 2. An example of the advanced level examination in the task pool for the 2021 Abitur.
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