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Abstract—Planning is a critical, early step on the path to
successfll program writin g and a skill that is often lacking
in novice programmers As practitioners we are continually
seaching for or creating interventions to help our students,
particularl y those who struggle in the early stages of their
computer scien@ education In this paper we report on our
ongoing reseach of novice programming skills that utilizes
the qualitative reseach method of grounded theory to develop
theories and inform the construction of these interventions We
describe how grounded theory, a popular reseach method in the
socid scienca since the 1960s, can lend formality and structure
to the commam practice of simply asking students what they did
and why they did it. Further, we aim to inform the reade not
only about our emeaging theories on interventions for planning
but also how they might colled and analyze their own data in
this and other areas that trouble novice programmers In this
way those who lecture and desigh CS1 interventions can do so
from a more informed perspectve.

Index Terms—Novice Programmers, Planning, Qualitative Re-
seach, Grounded Theory

|. INTRODUCTION

Thereismud researh in the area of self-regulated learning
ard its effects on studen performance Studens who report
exercisirg sud skills as god setting planning self-monitoring
ard self-evaluatin experiene highe levels of succes and
satisfaction then studens who do not [1]. For programmers,
plannirg is one of the first critical self-regulatory skills they
will need Early programmimgy experiencs are definel by a
novices ability to enga@ the compkx cogniive proces of
problam solving while employirg the metacognitve processes
of self-regulation While advice in teachiry problem solving
abounds only recenty have we sea developmens in soft-
ware tools and learnirg modules tha addres the process
of planning The overal god of our researh is to design
acivities and scdfolds to teat ard suppot the metacognitve
skills tha novice programmes neeal to achieve early success
in programming The focus of this qualitatve study was to
us a systematt approab to obsere and explain the process
of planning amorg novice programmes at an undergraduate
university. We began by analyzirg interview da@ with the
aim of developing emergeh theories Suc theories ard the
subsequerresuls of testirg (not a patt of this study) will lead
to the developmen of toolsto help studens improve and refine
this critical self-regulatory skill. More specificaly we asked,
"What is the theol tha explains the proces of planning
amorg novice programmes with no formd instructian in
making suc plans? and "How could such a theor inform

the constructiom of scdfolds and learnirg tools for novice
programmers?”.

In orde to addres these questiors we employ a grounded
theoly study. This methodolog is comma in the social
sciencs ard is appropria¢ when attemptirg to develop the
groundvork for theories while avoiding pre-existing biases.
Our objecive is to produe dat which can be qualitatvely
examinal for connectios betwee novice programmiig plan-
ning, causs or effects of their plannirg skills and othe habits
or tendencis on the pat of the students.

Il. THE ROLE OF PLANNING IN THE PROGRAMMING
PROCESS

Developes use plars in large-scat projecs to mode a pro-
gram at amanagealdlevel of abstractia [2]. It is universally
acceptd tha programmiry successfull requires plannirg and
mary differert straegies are currenty in use The general
modd first put into wide use is the waterfall consisting
of distind stage of requirementsdesign implementation,
testig and maintenane [3]. More flexible modek gradually
came to be applied to software beginning with the idea
of iterafve and incrementh development a cyclic process
that applies elemens of the waterfal modd multiple times
allowing for adaptatio [4]. In the pag few decads many
of the same principles reappeara in slightly differert forms,
sud as the spird modéd [5] and more recenty extreme pro-
gramming agile programmig and test-diven development.
Extrene programmiig is characterizé by frequen release
cycles pair programming extensve unit testirg and flexible
scheduls [6], [7]. Agile programmiigy emphasize open and
frequent communication adaptabiliy, custome stakeholders
ard cross-functionkatears [8], [9]. The principle of test-
driven developmetis to first institute a unit teg before coding
ead featue or bug fix [10]. Numerois othe ideas have been
practicel such as cleanroon software engineerig which was
developeal to provide reliable ard verifiable software [11] and
lean software developmenwhich aimsto eliminagwasein all
forms (exces bureaucray, requirementscode delay, etc.) It
is clea tha in orde to participat in the design management,
developmen and testirg of large-sca projects studens must
develop the requisit plannirg skills exhibited by productve
compute scientiss and engineers.

IIl. RESEARCH ON PLANNING

In his 1986 article Soloway called for a redesign of Com-
pute Sciene curriculum to include the explicit teachirg of



problem solving skills which included plannirg and goal

setting He noted that expelt programmes drew from a library

of canne solutiors to form a templag or startirg point for

their solutions Soloway proposé using goal/plan language
for teachimg introductoly programmig thus making the role

of plans ard goak more explicit to the novice from the outset
[12]. In [13] it was demonstrate tha teachirg programming
strakgies and plannirg was possible did not increag time

neede for instructicn and could be measurd through written

assessment.

In respons to thes reports severd tools have been de-
signed ard testeal in an effort to suppot plannirg and straegy
selectia using the expelt programmeis approad as a model.
In [14] 25 undergradua studens$ in two randomy assigned
groups recaved training in plannirg by one of two meth-
ods The treatmen grouyp useal an intelligert tutoring system
(ProPD to implicitly scdfold plannirg throudh the use of
promps while the othe group receved "click-through’ text
describirg plannirg ard straegies for programming Their
resuls demonstrate the value of a scdfolded approat to
teachiny plannirg skills as the ProR. growp fared bette in the
assignd programmimy tasks than did the othe group In [15],
[16] the authos descrile two objed orientad programming
languagse (Visud Plan Construt Languag@ and Web Plan
Objed Languagg designé to tead programmiig to novices
through plan managemenard integration Thes languages
facilitate the Plan-Objet Paradigm an approab tha gives
coniext to programmiig objecs by allowing studens to create
aplan first and then use tha plan to creae working programs.

In a more broad approach[17] explored scdfolds for sci-
entific inquiry and the need of learnes engagirg in new and
compkx work processesan appropria¢ descriptia for novice
programming The authos evaluatel Symphory, a software
too meart to scdfold the learners plannirg acivities. They
usal the artifact createl by the todl to analyz the complkex
proces of scientifc inquiry, identifying the need of learners
tha could be further scdfolded In this way, the tod itself
becane a mears by which further researb could be pursued.

Despie the® advances in supportirg the novice program-
mer, sevente@ years after Soloway's article [18] reported
tha strakgies and plans thoudh crucid to learnirg outcomes
in introductoy programmiig course still recéve mud less
attention than langua@ related knowledge They also noted
tha the questiors of why and how differert straegies emerge
ard how they are related to underlyirg knowledge was still an
open question.

Introductoy programmiry classe differ in their emphasis
on planning Thos tha encourag it often do so in different
forms One class may teat the writing of progran comments
in advance of ary code and a differert clas might tead top-
down modularization Studens exposel to a limited style of
plannirg or not exposel to plannirg at all may experience
decepive initial succes with smal projecs but have difficul-
ties later. Bastc programmirg tasks are notoriousy difficult for
studens to maste and mary potentid majors leave computer
sciene or fail to gain essentibskills (examplesfrom Australia,
the US ard the UK in [19], [20]). Given tha programming
is an essentih skill in mary engineerig disciplines (many

with a shortag@ of employeeyas well as advanceal courswork
ard tha an enormos diversity of educationhapproachgare
employed it is naturd to ax if there is a bette way to teach
planning.

Kuhl and Goschle [21] proposé a modé for self-regulated
learnirg which includes the stefs of god settirg ard planning.
Their modd was recursve;, learnes would retum to the
tasks agan and agan as they experience internd feedback
from the product they generated This recursim is made
more ovett in the programmiry experiene as learnes recave
explicit feedbak from the compile or debugge usel while
building a program Error message and prograns tha fail
to terminak are externd sigrs to the learne that a change
is required With few experiencs to draw from, reflectian is
often limited to the coce itsef and incrementh changs are
mack in an effort to improve the outcome Changs often lead
to incrementh succes which in turn contributes to progress.
When progres leads to progran completian this abbeviated
reflectve cycle, fully containel within the coding exercise,
becoms a templat for future programmimgy assignmentsAs
programmiry problens becone more compkx progres may
be significanty slowed or halted signaling the learne that
reflection on the large plan may be in orda. Whethe this
indication is taken up or ignored in the presene or absence
of an initial plan constructd by the novice may yield some
insight into the initial plannirg process.

IV. THE USE OF GROUNDED THEORY ASA METHOD OF
ANALYSIS

Groundel theow is a form of qualitatve researh base on
the formation of theoly from data Open-endd interview ques-
tions are poseal and data is collectal in an effort to generate
theories abou the doman in question This methodolog can
be describd in five steps 1) gatherirg of datg 2) open coding
wherely researcher assign discree codes to the qualitaive
data 3) groupirg of codesinto conceps$ ard identifying one or
more importart conceps tha merit reexamination of existing
daa and possiby furthe dat collection to facilitate the
building of a mode| 4) axid coding meanirg the construction
of cakgories tha highlight the relationshp betwea concepts
ard 5) the suggestia of one or more theories which describe
the relationships Groundel theol researcher cag a wide
net to captue a divere and multi-dimensionadat se which
may be fertile grourd for theories [22]. Making every attempt
to avoid the influene of prior theories or othe constructs,
researcherallow the dat to form the theowy rathe than using
existing theories to code ard catkegorize the data.

As practitiones in the university system we routinely
gathe dat from our studens in an effort to gauge both the
effectivenes of our teachirg and the impressim it leaves on
the studens themselvesPerformane dat coupled with course
evaluatiors sere as a reliable recod of the course outcomes.
Open-endd questiors are often posel to studens in an effort
to colled qualitaive dat to inform future modificatiors to
the coure ("What if anythirg would you chang abou this
course?)y or to elicit reaction to recen modificatiors ("How
did you use the online planning modules when completing



programmiig assignments?’)When we use this data to make
coure refinemend we are using sonme of the techniques
formalized in groundel theos.

We synthesie this da&a with performane data anecdotal
evidene and pad experien@ to guide our subsequensteps.
This type of approab is the bass for suc researb methods
as desiqn basel researb or action research By contrast,
groundel theoly formalizes the proces of dat analyss and
produce a theol or se of theories tha can then be useal to
develop coure modifications controlled experimens or future
researh in a broade conext.

Qualitatve researh has been usal to investigaé novice
programmingalthoudh groundel theol has not been applied
to plannirg specificaly. Interviews and coding are used in
[23] to investigaé how non-majo programmes conceptualize
Java conceptsTo investigaeif sonme elementay programming
taslks are more difficult than others [24] searchd for novice
programme bottlenecls in objed oriental programming Stu-
dens were observe during labs ard their affective states
ard beltaviors were coded Compile errar logs couplal with
interviews were used in [25] to track the mod comman errors
mack by novice programmers.

Likethos involved in the BRACEIet Projed and the others,
we believe tha challengs to CS curriculum shoutl be ap-
proache as researh problens requiring establishd research
method [26]. We chos to use the grounda theoly approach
for severd reasons First, we wantal to use a metha of
dat collection that was alread familiar to us and to many
practitiones in the field of compute sciene educatimm and
would not require additiond equipmen or instrumentation.
Secondthe systemat: approab to dat analyss appeald to
us as compute scien® educatorsacting as a segue to other
more unfamiliar qualitaive researb methodsAnd finally, we
wantel to demonstrat how studet interviews could be used
for more than just the cours on which they were commenting,
but could yield insights into more generd aspect of the
programmirny experience.

V. METHOD

Our sampe consisté of voluntees from three sectiors of
an Introductin to Engineerig clas offered at a research
university in the United States The course required for all
freshma engineerig majors was presentd in one four-week
moduk consistig of approximatel 14 one-hou lectures.
This cour® introduces the fundamentad of programming
(using MATLAB) within the conext of cryptograply. The
gener&idea behind the cours is to familiarize studens with
problem solving technique and tools (sudh as MATLAB
ard Exce) while giving them a snapshb of the field of
Compute Scien@ and sone of its practicd applications The
voluntees came from varying background and were nat all
necessanl declarel Compute Sciene majors They were
compensaid for their time and reflectel approximatef the
sane gende breakawn as the class None who volunteered
were denia inclusion in the study. Becaue the god of initial
dat collection is to gathe as mary differert stories and
experience as possible thus saturatig ead caegory with

explanatiors and examples randan samplirg is nat as critical
in groundel theor. In fact in our discussio section we
descrite future da@ collection that will involve theoretical
sampling—tle selectim of dat basel on the potentid to
represehthe core theoretica construcs being studied.

In orde to gathe accura¢ datg volunteers names were
removel from their interviews. We askel open-endé ques-
tions and studens were encourage to discus ary aspecs of
their programmingy experiene tha they deeme meaningful.
The interviewer gatherig the data held office hours and
gues$ lectural in two or three clas sessios of ead of
the three sectiors to develop a rappot with studens and
introduce the study. All interviews were voice recordel for
later analysis Voluntees were encouragé to descrite their
experience during severd assignmentsvhat type of plan they
createglhow detailed it was and how it was adaptedSubjects
were questiond abou their backgrouw in programmingtheir
hobbies ard othe detaik tha could lead to a plannirg theoy.
Severd hundrel codes were detived from the data which were
in turn placal into 14 concepts Finally, we organizel the
conceps into five caigories which naturally suggestd the
three theories that comprise our results as detailed in Sec VI.

VI. RESULTS

Conceps are delived organicaly, basel only on the codes
that are presentThe interviews explicitly askel for the content
ard compkxity of the students plan Examples include “I
mack a list of taskg’ “I just startel writing” and “l wrote
the commens then filled in the code” The® are clustered
in the Initial Plan concept In addition we askel how the
plan performal when the studen attempte to implemert it
ard whethe the plan evolved One subjed¢ reportal “it all
fell in prety nicely.” Anothe sad “| realized | didn’t need
sone things | had difficulty making the alphabeé [substitution
cipheil work.” Thes are coded in the Plan Adeguacy concept.

We invited studens to descrile their programmiig process.
One subjet reportal “I had a had time keepirg tradk of
variables for rows, columns indices ard so on” Another
subjed “... relied on old prograns and examples’ Othe stu-
dens reportel difficult langua@g features and the mechanical
detaik of their run-déoug cycle. The® codes are grouped
into the Coding Process concept Subjecs were askeal about
source of help during the programminy assignmentsMany
reportal seekirg aid from classmate and friends who were
advancel engineerig majors or had previous programming
experience Many studens used Google the MATLAB online
or built-in help, the professo or the textbook Thes codes
are clusterel into the Help Sources concept All subjecs are
askal abou their debugging process One studetn sad that
after working on a frustratirg bug “I took a day off to clear
my mind, then returnel to see if it was right” Somre students
reran their progranm after every newly addel line to ched for
errors Othess ran it only when they believe the programming
was finished A handfu of studens usel debugging output
statementsConsiderat# diversity was presenin the types of
ted cass used Sonme studens useal only the case given in
the assignmentothers gave randam teg cases Thes codes
are in the Testing concept.



TABLE |
EXAMPLE CODES AND THE CORRESPONDING CONCEPT

Sample Code Assignal Concept
Initial plan was a short vagte list of tasks Initial Plan
Plan failed becaus MATLAB doesnt handk long strings Plan Adequay

Progran was constructd of fragmens adapté from in-clas examples

Coding Process

Searchd for help on Google e.g, “how to write a for loop”

Help Sources

Wrote progranm in 3-4 parts which were testal separatgl and combinel at the end

Testing

“My god was to recdéve aB or an A"

Goals

It took 2 to 2.5 hours to finish. Studen had thougtt it would take 1 hour

Time Needed

“First day was too much seconl day | startel to understangit clicked on the third day

Class Experience

Programmiig backgroud consiss of using the Starcraf map editor

Programmig Background

Had sorre advanceal Math, “not goad at it” but “loves it”

Quantitatve Background

Calls sef a “numbe crunchet in everydy life

Hobbies

“Why go for the extra credt when | don't understad the basics”

Ambition

Rathe than write a time-consumig brute-fore program he
solval the permutatio puzzk visually out of 362,8® possibilities

Laterd Thinking

Influencel lab partnes to use pseudocod in the future

Personality

Subjecs were askeal abou the type of goak they se for the
assignmentSone studens focusel on gradesone reportel “a
B or an A" Anothe sad simply “to finish.” Othea goak were
“to finish before the weekend and “initiall y | just wantel it to
work, but later | wanteal to satisfy my intellectua curiosity.”
Severd studens reportel they enjoye the assignmenand no
externd motivation was necessa; but only one reportel that
learnig MATLAB was his goal The® codes were placed
in the Goals concept Studen were askel how mud time
they took to complet the assignmentMost response were
betwea 15 and 3 hours Subjecs typically found it took
longe than they had expected althoudh there were exceptions.
All codesrelated to how long the assignmettook and how this
comparel to the students prior expectation were combinal in
the Time Needed concept Studens were promptel for infor-
mation describirg their educationhexperiene in the course
which we classifi@ unde the Class Experience concept One
reported “the scavenge hurt [assignmerjtwas fun because
clevernes was required’ Anothe response “Oh the hash
code tha was frustrating!" Othe studens reportal tha the
class move too fag or tha the examples were not related.
A subje¢ sad tha he was lost on the first day, began to
understad on the secor day ard “it clicked’ on the third
day. We developeal anothe concep measurig ambition from
the reactiors to a cryptograply assignmen which required
studens to choo® betwee four algorithns with differing
degrees of difficulty. Each choice was accompanid by a
maximum possibé numbe of points rangirg from 110 for the
mog compkx algorithm to 87 for the mod straightfoward.
Severd intermedia¢ choices were also given (sud as input
restrictiors or use interfae affordancey tha could increase
the point value of the attempt A students choices could be
percéved as ameasue of therr self-confidenceMany students
aimed low. One reported “why go for the extra credi when |
don't understad the basics’ Otheis cho combinatiors over
100, but not the maximum possible The® codes are placed
unde the Ambition concept.

The interviews included questios abou ead subjects
backgroud in programmirg to discove arelationshp between
a students previous experien@ and plannirg or assignment
successMarny studens in the sampé had little or no back-
grourd in programming The mog extensve backgrounds
carre from AP classs in Java ard toy problens on a edu-
cationd website Anotha subje¢ had learnel MATLAB and
C++ ove the summe. A subje¢ had usel a script-basd map
editar for the gane Starcraft The® codes were groupel in
the concep of Programming Background. Subjecs also dis-
cussé their backgroun in quantitaive studies Many students
reportel enjoying and excelling at Math. One sad “Math
is my beg subject’ A handfu of studens were amlivalent
abou Math, “I wert up to AB Calculis becaus BC was
like boot-camp Thes codes were cluster@ in Quantitative
Background.

Studens were askeal to descrile their hobbies Many stu-
denswere interesté in stratgy, board cad and video games.
Only one reportal sports One reported “Pianao, writing poetry
ard Chess Guitar playing was mentioned The® codes were
groupel in the Hobbies concept In the cours of describing
their problem solving plans studens often reveale insight-
ful solutions One problam requirad decryptirg a scrambled
messag with nine factorid (362, 830) possibé keys. Rather
than write the brute-fore progran suggestd in class several
studens were able to cradk it with pencl and pape, or use
creatve shortcus that reducel the compkxity of the program
to write. One studen solved this puzzk in Excd using built-
in functions We labd the® codes with the concep Lateral
Thinking. During the students descriptian of their problem-
solving technigus or group work, aspect of their personalities
were revealed One strorg proponeh of using pseudocode
reportel tha she had influenca&l he teammate to use it
on the following individud assignmentsWhen codes of this
type becane apparentthey were classifial in the Personality
concept.

At this phae of the project 14 concept emergé as



natura partitiors to the codes as shown in Table |I. We then
transition to the axid coding stgp and aggegatke conceps into
cakgoriesbasel on similarity. Five caiegoriesemerge asideal
clustering as shown in Table Il. The dak organizatiom is
bottom-p and is reflectal by placing the child dat on the
left and the paren data on the right.

VIlI. EMERGING THEORIES

Our god in groundel theol is to examine the apparent
connectios betwea cakegories to sugges theories which
can explain the datl before us The proces of selecive
coding requires the selectio of a core caiegory. Connections
are then studied in an attemp to define the relationships
betwea all otha cakgories and the chos& core cakgory.
From this rich se of codes and conceptsmary relationships
are possible For example connectig the Planning and Pro-
gramming Methodology catgories we found tha plars that
included testirg related to shorte totd time spern on the
program Relationshig betwe@& Planning and Goal Setting
and Achievement included a connectim betwea thoe who
plannel and the extert of their ambitiors in the program.
Othe connectios tha aros include the relationshp between
studens who use laterd thinking and a lower frustration level
during their programmimg experience To expard ary one
of the® relationshipg into a working theoly would require
theoretich samplirg followed by further coding in an effort to
satura¢ the data concernig the caegories being related This
exercie would allow us to strengthae the proposé theoy.

Ided theories will nat only be supporté by the datg but
potentially lead to researbh to enhane pedagog for novice
programmersin keepirg with the conventiors of grounded
theory, we wart to avoid the problem of existing theories or
claims influencirg our analyss of the data We do however
turn to existing literature to identify gaps tha might be
informed by our work.

Expet plannes have amasseé a library of template that
they can draw from ard flexibly apply to the problan at
hard [12]. Among novice programmersfor whom sud a
menta library mog likely does not exist, we do nat know
wha form the plannirg proces takes Investigatirg the data
suggest tha novice programmes borrow ideas from their
area of relaive expertise Studens expressy referral to
their mah knowledge or experiencs writing papes when
describiry the origin of their plans This leads us to our first
candidag theory:

Theory I: Novice programmes attemp to adap problem-
solving strakgies from othe domains sud as mathematis or
ess§ composition.

To guide us to the next theory, we investigae how to build
a scdfold tha can serwe in the place of this expett library
of templats until it can be establishedBasal on the data,
studens who wrote pseudocod were more likely to percave
succes on the assignmenthave highea ambition and have an
adequat plan This is true regardles of whethe the student
had aprogrammirmg backgroundleadirg usto conside thet the
traditiond skill of pseudocodmay be the only scédfold needed
for first-time programmersat leag until they have successfully

completel a few assignmentsFurthermore effectively using
pseudocodis teachal® which leads to the following theoy.

Theory Il : Plannirg by mears of pseudocodis achievable
for novice programmers.

Equally importart to CSL lectures is how to develop the
feeling of perceved succes in novice programmersBased
on various commens abou the quality of a students learning
experien@ which show a relationshp betwee plannirg and
percéved succes in the clas as a whole, we formulae the
fina theory:

Theory Il : Studens who plannel their prograns are more
likely to repot a posiive experiene in the class.

VIII. LIMITATIONS AND FUTURE WORK

Within the scope of grounde theoly which isthe production
rathe than the testirg of theories this work has severd areas
for further development The studens were from a single class
intendel for studens seekirg an engineerig majar. Thus the
resuls do not immediatey apply to eitha majors or non-
majors in compute scien@ becaus it is not known if both of
these set are well representé in the data Furthermorethe
sampe of studens is somewha smal and self-selectedThe
next step is theoretich sampling which deliberatey chooses
samplesin orde to diversify the daa set The authos are likely
to theoreticaly sampé differert background and expected
majors as well as a class with a differert style of teaching
ard programmiig language During theoretich sampling the
origind dat will be addel to rathe than replaced.

Practitiones divide researb on teachimg into two kinds:
“What is” armd “What works”. “What is” researh focuses
on obsevatiors abou currert conditiors and processg in
the learnirg environment “What works’ researh tess and
measure alternaive teachimg practices This is a “What is”
projed attemptig to sugges relationshig betwe@ novice
progran plannirg and othe conceps for further study.

Outsice of using grounde theor to qualitatvely produce
theories future work consiss of two kinds refinemenm of
thes candida¢ theories and the developmen of “What works”
projecs to realize the benefis of proving or disprovirg these
theories Having establishd three candida¢ theories the next
pha® of our researh is to colled more qualitaive data to
strengthe or dery ead of them The strengthenig of Theo-
ries | and Il could lead to guidelines for developing learning
modules and subsequenscdfolding designé specificaly for
the novice programmewhile further exploration of Theow 111
would naturally lead us to a quantitaive study to verify the
proposé relationship Eac candida¢ theoly has the potential
to affect how we tead the metacognitve skill of plannirg and
the emphass that we place on tha exercise.

IX. CONCLUSION AND SUMMARY

In this pape, we have applied grounde theoly to interviews
with novice programmes abou their first programs Through
the principles of groundel theoly we have coded conceptual-
ized ard catgorized the interview data We have elucidatel the
connectios betwea catgories to generag severd plausible
theories tha explain the data Three candida¢ theories are



TABLE Il
CONCEPTS ASSIGNED TO EACH CATEGORY

Concepts

Assignal Category

Initial Planning Plan Adequay

Planning

Coding ProcessHelp SourcesTesting

Programmiig Methodology

Goals Time Needed Class Experience Ambition

God Setting and Achievement

Programmig Background Quantitaive Background

Background

Hobbies Laterd Thinking, Personality

Personal

propose in this project basel on the observe relationship
betwea plannirg straegies and self-repors of programming
experience The theories are 1) Novice programmes attempt
to employ problem-solvilg straegies from othe domains
which are more familiar to them 2) Pseudocode-bagdelan-
ning tends to be a relaively successfustratgy for novices
ard 3) Progran plannirg leads to a posiive reporta class
experience.
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