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Early findings from Isaac Computer Science

Background Content informed by research The aray e has the folowing velues assigned o e = (3, 9, 3, 5, 9, 3
Example of common wrong answers and feedback
Isaac Computer Science (CS) is a free, online platform supporting MiSCOI‘ICEptiOI‘IS and ¥ iRBEF g 1 - This is a value that the variable answer takes, but it is not the
students and teachers of A level Computer Science. common Wrong answers % izii;z:i?ﬁeipm: 1 final value.
It is part of the National Centre for Computing Education, 3 A well-established area of computing education research stresses g nei:d;“‘”er . 9 - This isthe value of the variable number, not of the variable

Department for Education project aiming to boost computing answer.

education across England. the importance of identifying and resolving misconceptions

around programming (Sorva, 2013; Sirkia & Sorva, 2012; Du Boulay,

1986) -1 - This is the initial value of answer, but not the final one.

Isaac CS provides learning materials covering every topic of the

A level Computer Science curriculum, as well as Self—marking What is the value of the variable answer once the code has finished 2 — The first element of the array IS in position 0 (not ']) Also, the

questions for students to practise with. The resources can be used
in the classroom and for independent study, for homework,
revision, extension activities, or flipped learning.

To address common misconceptions, we use carefully planned executing?
multiple-choice, text, and numerical questions. Feedback for
common wrong answers is provided to the student, which can
help with resolving misunderstandings.

value 9 appears twice in the array.

Value

5 — Almost; the first element of the array is in position 0 (not 1).

Hint 1 Hint 2 Hint 3
Bespnoke features Wrong answers entered into the platform are analysed monthly to
P find misconceptions that we may not have anticipated. Check my answer
Don't forget to use the hints above if you need help.
Free-text questions Parson's Problems
Free-text questions allow students to enter answers using natural _ . . .
language. The questions are then marked according to rules. A popglar type 'Of question for the developm.en.t of programming Worked examples Tracmg and readlng code
skills is Parson's Problems: answers are split into pieces, which
M Ta L are I’andOmiSEd, then the learner neec'S to pUt them in the right . . . Travis is working with some data stored in CSV format. Each line of
More on thisin: . _ order The use of worked examples has been Reading and explaining the purpose et o o ot
Automated marking of free-text questions in STEM (Thomas & highlighted as a key practice for computer of code, as well as tracing code, Sl o oAt oSS ocedinetaettin st
Beresford, 2020 , . L . i i ili i i |
: ) Parson’s Problems are considered to be motivating (Guzdial, 2017) Zuenlce becabLise it le-nablis hSt.udents tg iﬁs’_cers the ability of no(\C_CiS to \évrltle
and beneficial to the learner as they can be used to model devetop tE“,’ emf—so ving  tec nlqutes afn 20%';)0""” programs (Lister et al, e o o i, aein)
Boolean logic editor well-written code to encourage good programming practice :cmptro(VSek dglr FéterL or:1anFc{:e.l|ln 2?)611;) ranster ' vt - e strinm s o, tcation
| | | | | | (Parsons & Haden’ 2006). es S u er ux On— el y' . . . fs‘iz:r-’nole;it;lzj.subStrlng(locat10n+1, whole_string. length—(
The Boolean logic editor is an interactive environment that allows Isaac (S includes a variety of rinttiors
. . . csv_output(rest, delimiter)
students to construct a Boolean expression as the answer to a On Isaac CS, Parson's Problems are used across multiple topics. Fully worked examples are used to qule(z.stlon'::,c tgat;nciUd%ffs_ks such as sl
question. Questions might involve creating a code snippet, ordering steps in demonstrate an approach to solving a an'”gt studen Sl 0O o I? r]lljlsdsmg
o a process, or constructing a valid expression or sentence. problem, and to clarify difficult concepts. cote, trace aljda gtc.)]l’l Th o mn aﬂ Remerber that thieuns trtnaFarction akes fve argumeris
MOI’E on thIS in: Equivalent questions With three levels Of ou pu ! ?r I.en Ityf de overd theﬁrs’;charactertoincludeandthenumberofcharacters
1 1 - 1 i 1 The followi tat tsd ibe th t of stri tched by th L ion: a?(alb)*aba+a but . . FEHHITE.
Effective use of mathematical equations in an online learning whollewigsttemEm=tEst bahasstutstEgsmataiyaerpueRipressinzslialo o hints function as faded worked examples to purpose of a snippet of code. | | |
. F h. . & B f d 2020 they are not in the correct order. Put the statements into the correct order (to match the logic of the regular . _ Assume that each print statement displays on a new line.
environment (Franceschini erestora, ) expression). consolidate learning. _ _
Where  possible, this gradual
- Available items Your answer Wiprked exampli’d i a roaCh tO leal’nin haS been If Travis calls:c)his procedure with the following arguments, what will
Formative assessment } PP 5 T R—
a single character a Drag items across to build your answer Simplfy (4v B) A (AV 4). EXtendEd tO Othel" pa I’tS Of the REV_OULPUE L "da, You, kKnow, the, SuTTAn.man", —, )
Response SyStemS (i.e- Onl.ine plathrmS that auto_mark queStiOnS) zero or more instances of either a or b Try it yourself, then click to see the working. CurriCULum' for example' algoritth' fypevouranswerhers
can facilitate learning when they provide instant feedback that both P —
the students and the teacher can act upon (Kay & LeSage, 2009). TER— T ——C Each question is accompanied by a e we
N By | S = video hint that provides a partial
. . Check my answer
The ‘markbook’ feature of the platform provides teachers with a quick RIS | G T solution or some of the working, but N ——
overview of their students’ progress on a given assignment. Hint1  Hint2 Bavn s - never the full answer.
The 'My progress’' feature shows students statistics about the _

Don't forget to use the hints above if you need help.

questions that they have answered and attempted.

Engaged teachers and students (state and e Harcatidlt iEneasedEiniEnks Geographical spread of state schools in England
E ngage m ent independent schools anywhere in the world) e who have signed up to Isaac CS (last updated

m e March 2020) ...
Even though it is early to evaluate the impact of Isaac CS, data Engaged user counts oo Ao SRR =
around user engagement suggests that Isaac (S has been - swdents - feachers - b Othar gondar dentity: 26% — o g} Moving forwards, there is scope to analyse the various learning
positively received by the educational community. AT = Number of Schools paths that students follow, pinpoint challenging topics, and test
B s i interactive features to understand how to best support learners.
Events and competitions P .
Isaac CS offers monthly competitions and a variety of training Sk ﬁnlannu?l Survhey. of the r:grl]stered users will be carried out to
events for teachers and students that help them learn and stay 12]‘_‘23;’ elp evaluate the iImpact of the programme.
I ale: 75.2% e Even though the percentage of active female students reflects
: B Ranie Tl s — =" = the gender balance in computer science education, it is an area
e Discovery Day e Student Booster Male Il Female [ Other gender identity Wl Unknown Il Prefer not to say that needs to be addressed further.
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