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Abstract

The use of worksheets during museum field tripssligouded in controversy. Some
researchers say that worksheets are useful asfabiyate learning while others condemn
the use of worksheets arguing that they restrantnieg. Still others say there is no apparent
difference in learning between learners who aremyiworksheets and those that are not. A
critical analysis of the literature on museum l@agrshows that the usefulness of a worksheet
depends on how appropriately the worksheet has tbesigned and used as an instrument for
facilitating learning during museum field tripsamalysed and evaluated museum worksheets
in the Gauteng Province of South Africa for appraj@ness as instruments for facilitating
learning during field trips. | also conducted aeatudy at Oppenheimer Life Sciences
Museum. This was to investigate the extent to whiah worksheets that are used at this
museum during the Yebo Gogga annual exhibition ptenhearning during a museum field

trip.

| designed an analysis tool using the charactesisif a worksheet that have been shown to
impact on learning during museum visits: task dgnsirientation cues, information source,
level of choice, cognitive level, response fornaatestion format, curriculum connection, site
specificity and social interaction. | then used thel to analyse nineteen intermediate phase
(grade 4 to 6) worksheets from four museums. Ihfrtconducted a case study with 11
groups of learners from four primary and two higthaols in Gauteng. The case study
involved observing the learners and recording thenversations. Learners’ conversations

that were initiated by the use of worksheets waesrened for evidence of learning.

Analysis of the structured worksheets showed thatworksheets exhibited some features
that were likely to facilitate learning and somatthvere likely to restrict it. The worksheets
also lacked some features that are necessary fiectigé facilitation of learning. These
findingssuggest that the worksheets were not optimallygiesi to facilitate learning during

museum field trips.

In the case study, the observations showed thate sie@rners used the worksheets in
moderation by combining completion of worksheetshwiree exploration. Other learners
exclusively focused on completion of worksheet#inig only those exhibits that pertained to
worksheet questions. Still others used worksheetsrientating themselves. The worksheets

guided their movement through the museum and tteice of exhibits to visit. The way



different learner groups used worksheets appeardthve been influenced by what their
teachers said at the beginning of the tour sugyg#tiat the teachers or chaperones played an
important role in determining how worksheets wesediby learners to support their learning.
Analysis of conversations indicated that there masningful and active participation by the
learners who were using worksheets which shows tteatuse of worksheets promoted

learning.

In view of these findings, | concluded that the fubess of worksheets as instruments for
facilitating learning can not be dismissed. Howewetonstant critical appraisal of worksheet

use is necessary to improve their effectiveness.
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Chapter one

An introduction to the problem

1.1 Introduction

Research in out-of-school educational settings sashmuseunts science centres, zoos,
aguaria and other institutions has shown that thesttutions are important educational
resources (DeWitt & Osborne, 2007; Tal, BambergerMorag, 2005). According to

Mortensen and Smart (2007), these facilities cgplament formal education by exposing
students to resources outside the classroom tlatredevant to the school curriculum.
Museums can also enhance students’ interest angation in science (Mortensen & Smart,
2007; Kisiel, 2006; Jarvis & Pell, 2002). Furthemmamuseum visits can result in conceptual
and cognitive gains (Anderson & Lucas, 1997). Therse other findings have increasingly
popularised museums in many countries over the gasade especially museums which
emphasise science and technology (Gilbert & Pri@®97). Interest, motivation and

conceptual understanding are important aspecteeanearning of science. If museums can
develop these aspects in learners as claimed bye$earchers mentioned above, it is

necessary to make sure that schools and teachkeseaffactive use of these institutions.

In South Africa learning in museums is also gainpagularity as evidenced by the increase
in the number of sites of informal learning that naly emphasise science and technology
but that also align their resources and activiteshe national curriculum. The number of
learners visiting these centres is also increasuggy year (Damonse, 2008; Malinga, 2007).
Although museums are becoming increasingly popul&outh Africa, school trips to these
sites are not often conducted in a manner thadcoptimise learning (Lelliott, 2009). It has
therefore become essential to make sure that lesawigo visit museums are provided with
optimal conditions for learning during the visi@ne way of achieving this is to ensure that
teachers and museum educators use effective itietrat strategies during the field trips.
Research in museums has shown that a varietyaiegtes can be used to facilitate learning
in informal settings such as making students cotapleorksheets, take notes, join guided

tours, attend presentations by museum staff, dssoois answer verbal questions (Kisiel,

! The term ‘museum’ will be used in a broad senseot@r museums, science centres, aquaria, zoos\itaita
gardens, planetariums etcetera.



2006; Rennie & McClafferty, 1995). The focus ofsthstudy is on the use of one of these
strategies: the completion of a worksheet. To vexaent are the worksheets effective as an

instructional strategy in promoting learning durfredd trips?
1.2 Background and rationale for the study

The presence of a wide range of resources in Safrtban museums that are relevant to
many topics in the school curriculum has made theseums increasingly popular and
attractive to schools. Museum resources that ageead to the school curriculum can be of
potentially great educational value especially wibee considers that many South African
schools have a shortage of resources (Departmdadwdation (DOE), 2001). It is however
important to note that quality learning is not aulé of the availability of resources only, it is
a combination of material resource availability aahlity instruction. Therefore it's not
enough that museums have resources of great eohalatialue, but teachers and museum
educators must also have the ability to fruitfutipke use of them in their teaching. There is
therefore a challenge upon teachers and museunatedsichow to realize and utilize the
potential of museums to improve the quality of iheag that the learner can achieve during
field trips (Gilbert & Priest, 1997). As mentionedrlier, a variety of instructional strategies
can be used to facilitate learning during fielgpgriand among them is the completion of

worksheets.

A survey of the literature (see chapter 2), shdvas there are conflicting opinions on the role
and usefulness of worksheets among researcherstadents in informal education. Some
researchers say that worksheets are useful andugarning (Kisiel, 2006, 2003; Rennie &
McClafferty,1995; McManus, 1985) while others has@ndemned the use of worksheets
arguing that they are problematic and restrictilieay (Griffin, 1994, Price & Hein, 1991).
Still others say there is no apparent differencéearning between children who are given
worksheets and those that are not (Rix & McSorl®89). A critical analysis of the cited
literature reveals that the researchers who afaviour of worksheets do acknowledge that
their usefulness depends on how the worksheetsdasggned and utilised and those
researchers who are against worksheets seem tiaténg the tool (the worksheet) instead
of poor workmanship (poor design and wrong use ofkeheets); this is because their
conclusions are based on how the worksheets hareused by teachers, museum educators

and students. Despite this controversy, teachetsnarseum educators still use worksheets
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(Durbin, 1999; personal observation). It is therefaorth further investigating the use of

worksheets with the aim of finding ways of makihgrn more effective.
1.3  Statement of the problem

When one considers the South African environmerdgrevimany field trips are characterised
by large numbers of learners who are then divioed small groups accompanied by
different chaperones (some of whom will not beesce teachers), worksheat® important

to ensure that all the learners are exposed tdasiexperiences. Furthermore, many learners
could be visiting the museum for the first time amould therefore not be familiar with the
museum environment. Worksheets can then providegtidance and the mediation that is
required in the unfamiliar environment. It followserefore that although worksheets may be
problematic they are however necessary where #rer@o alternative strategies. The use of
worksheets cannot therefore be dismissed. It iselew necessary to ensure that the
worksheets are designed and used in a way thatmisesd learning. This was the source of
my motivation for this study which sought to idéntihe features of a worksheet that have
been recommended in literature as likely to suppearning. The identification and
consolidation of features of worksheets that pramtgarning will provide important
knowledge for both teachers and museum educatooscatld then use this knowledge to
construct and use worksheets in a way that faigbtéearning. Furthermore, research on how
worksheets are used by learners and teachershaneixtent to which worksheets promote
learning can help the teachers and museum edudatersgke informed choices on which

strategies to use during museum field trips.
1.4  Aims of the study and Research Questions

The aims of the study were (a) to analyse the warlts that are used at various museums in
the Gauteng province of South Africa for approgmess as instruments for facilitating
learning during museum field trips and (b) to ea#du(as a case study), the extent to which
the worksheets that are used at Oppenheimer Lifen&es Museum (OLSM) promote
learning during a museum field trigthe study sought to answer the following research

guestions:

1. How appropriate are the worksheets used at varmuseums in Gauteng as

instruments for facilitating learning during museursits?
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2. How are worksheets used by school groups duringatineof a biology exhibition at

the Oppenheimer Life Sciences Museums (OLSM)?

3. To what extent are the worksheets at the OLSM w¥kedn facilitating learning

during a school visit?
1.5 Conceptual framework for the study

In this study, the Contextual Model of Learning Ik-and Dierking, 2000) was used as a
framework in the development of the worksheet agiaty instrument and in the analysis of
worksheets. In the Contextual Model of LearningM(§, Falk and Dierking described
learning as influenced by the interaction amongeéhdifferent contexts: the physical, the
social and the personal. Vygotsky's socio-cultdhedory of learning (Vygotsky, 1978) was
used to guide the collection and analysis of datéhe second phase of my study. Socio-
cultural theory was chosen on the basis that legrim museum has been shown to be social
in nature. Furthermore, the theory focuses on Iegras a process rather than a product, a
joint activity of a group rather than the activif/one person (Allen, 2002). The CML within
two of its contextual domains: the physical and pezsonal contexts, incorporates two
important components of Ausubel’s theory of meafuhigarning, that of advance organisers
and prior knowledge (Novak, 1977). Ausubel’'s theofyneaningful learning was therefore
also incorporated into my theoretical frameworkfiede frameworks are discussed in

chapter 2.
1.6 Purpose of the study

Some teachers and museum educators make use csheetk to facilitate learning during
museum fieldtrips. These worksheets are howeveaays constructed and used in a way
that promotes learning during fieldtrips. The idication and consolidation of features of
worksheets that promote learning will provide impat knowledge for both teachers and
museum educators who could then use this knowlealgenstruct and use worksheets in a

way that facilitates learning.

During and after this study, workshops and presems at conferences can be done to make
the players in the field of museum learning awdrthe research findings. The presentations
will focus on providing findings that are expectedhelp museum educators and teachers to

become more aware of the characteristics of arctefeeworksheet which in turn may help
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them to make better use of museums. The lattdsezeming increasingly important in South
Africa where many schools are experiencing a sesteogtage of classroom resources (DOE,
2001).

1.7 Delineation of the study

Many strategies can be used to facilitate learmingng field trips to museums. All these
strategies could have been explored in order tamtiiyegood practices about museum
learning. However, in order to limit the scope loé study, only one strategy, the completion
of worksheets during museum field trips was studiBide study was carried out in two
phases. Phase one was analysis of worksheets asd pho a case study of worksheets in

use.
1.8 Organisation of the research report

This research report has six chapters. Chapteovidas the introduction and background to
my research. Chapter 2 is a discussion of the aalehterature on worksheets, learning and
theoretical frameworks for the study. Chapter @ gescription of my research methodology
and design, my research instruments and how |atetlethe data as well as issues of ethics
and rigour. Chapter 4 is the analysis and discassigghase 1 of my study: An analysis of

museum worksheets. Chapter 5 is a narrative déiscripand discussion of learner

conversations during a tour of a biology exhibitetnrOLSM. Chapter 6 contains a summary

of the research findings and implications in tleddfiof museum learning.



Chapter 2
Literature review

2.1 Introduction

The literature review is divided into three sectioworksheets, learning and the theoretical
frameworks of the study. The use of worksheetsngumuseum field trips and learning are
reviewed since my project was focussing on workishaed their impact on learning during

field trips. How learning is interpreted is keydeveloping an understanding of the potential
role of worksheets during museum field trips. Tlastlsection outlines the theoretical

frameworks that guided my study.

2.2 Worksheets

A worksheet is a sheet of paper or a bodkleat contains problems or tasks that are related
to a particular topic for learners to solve (Mogen & Smart, 2007). The worksheet is one of
the educational tools that was developed in tf&49n England and Wales with the aim of
promoting individualised learning and child-centestlcation (MacManus, 1985). In Britain
the use of worksheets was prompted by the intraaluctf an all-inclusive education which
resulted in children of mixed ability being putame class. When a teacher is faced with a
challenge of teaching a large class of childremaifull range of abilities, there is a tendency
to focus more at the upper middle of the abilitpdat the expense of the most and least able
(Dowdeswell, 1981). Worksheets were therefore duoed to overcome this problem,
helping children to take charge of their own leagyi allowing them to work at their own
pace, in school and at home. Worksheets were akst to alleviate the difficulty of verbally
transmitting instructions to learners which wasesidhble due to the variations in the speed
and competency of writing among the learners. Titeoduction of worksheets was also a
way of saving time as there was no longer needh®iteacher to write practical instructions
on the board or to dictate them (Dowdeswell, 19&ter the introduction of worksheets,
teachers started to use them in the classroomcturgdish a variety of functions: remedial,

revision, extension, practical or written work (MaRus, 1985).

% In the modern times, with the advent of e-learring can also talk of electronic worksheets
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2.2.1 Worksheets in classrooms

The use of worksheets is now extensively practisedchools in Britain and the United
States (Dowdeswell, 1981) and in South Africa (Beat observation). In the classroom
worksheets can be used for a variety of functidits. example, worksheets could contain
instructions on how to set up practical work in @fhicase the worksheets would serve the
purpose of directing and coordinating practicaivateeés. A worksheet can also be used in
theoretical activities whereby it would be madeofiguestions for learners to answer in class
or as homework (Dowdeswell, 1981).

Use of worksheets in the classroom has both adgestand disadvantages. One advantage of
using worksheets is the saving of time that wowdenbeen spent on orally giving or writing
instructions on the board. The other advantagesofguworksheets in the classroom is that
they ensure that instructions are given to evendesit. In addition, with the use of
worksheets, greater responsibility is placed orléaener which can have a strong motivating
impact especially with the most able students. Miogtortantly, the worksheet will contain
an individual learner’s personal responses to giasks and will serve as a record of the
learner’s work with reference to a particular aityiv(Dowdeswell, 1981).

The disadvantages of worksheets include firstly problems of students who do not
complete worksheets due to poor motivation or iitgbiSecondly, there is a challenge of
having to deal with management problems when weatsh are completed at different
speeds due to the same problems as stated abamlitynand poor motivation. Lastly,
preparing effective worksheets is labour intensimd time-consuming. Not all teachers have
the expertise and the time to prepare quality woekss. When poorly prepared, worksheets
can cause confusion and become a waste of timeiapdor weak learners (Dowdeswell,
1981). There is also the issue of cost as copiewarksheets need to be made for each
learner. In their study, which was a comparisorthef worksheet method with the group
discussion method, Anderson & Butts (1980) fount tbat there was no difference in the
cognitive gains between those who had been tabhghigh the discussion method and those
who had been taught using the worksheet method; hibxever observed that the worksheet
method presented more adminstrative challengeshén dassroom than the discussion
method. Teachers had to answer the same questtbe imorksheet over and over again and

some students had problems understanding the weekststructions. In addition, discussion
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classes made faster progress than the workshesteslaDespite these negative effects,
Anderson and Butts acknowledged that the introdactf the worksheet brought in a

necessary variety to the teaching approaches iclélssroom.

2.2.2 Worksheets in museums

The introduction and use of worksheets in the otess has also extended to museums
(McManus, 1985). Completion of a worksheet by stiisles one teaching/learning strategy
that is now used in modern practice by teachersnamseum educators to facilitate student
learning during museum visits. The introductionnafrksheets in museums has also carried
with it the typical problems associated with these described above. As a result, there is
now disagreement among researchers regarding éfielnsss of worksheets during museum
field trips. Some say worksheets are useful andfaeilitate learning while others oppose the
use of worksheets saying that they restrict legrnBelow is a discussion of the views and
the arguments of both groups: those for and thgsenst the use of worksheets during

museum field trips.

Pollock (1983) supported the use of worksheetsndumuseum field trips. His view is
summed up in the following quotation which emanatesin his observations at his

workplace the Natural History Museum in London :

“Activity sheets are without doubt, the most ca$é&ive method of offering the museum’s
educational expertise to all the 250 000 pupils wisit the museum in organised school
parties each year. And with exhibitions that arerandidactic, there is less need to have
museum staff spending time undertaking repetitive labour-intensive interpretation in the

form of tours and lectures” (Pollock, 1983, p. 120)

Pollock’s view stemmed from the knowledge that siimes exhibitions are designed to be
understandable to visitors of a particular age grdtor example, exhibitions in the Natural

History Museum in London were designed to be comgmsible to those around fifteen years
of age. This implied that for school pupils beltvis age range, it was difficult for them to

follow the exhibitions without any assistance. Rartmore, school groups visiting the

museum would have pupils of different abilities. ®@ercome this problem, a range of
activity cards and worksheets were therefore pexpaand were expected to meet the
educational needs of pupils of different ages dnlitias as well as of the visiting public.

8



McManus (1985) is also of the view that worksheeas facilitate learning. This view
stemmed from her 1985 study, which was a surveyoaf worksheets were used by groups
of children in the British Natural History MuseuiMicManus made a number of observations
which highlighted both the positive and the negateffects of using worksheets during
museum field trips. On one hand McManus observatftr the children up to ten years old,
the worksheet acted as an instructor for the grolgieing them to locate the exhibits to be
attended to, introducing the concept to be studied telling the learners what to do. The
worksheet therefore, controlled the general coofsthe visits, directing and extending the
learning experiences of the learners. On the dtlhed however, McManus observed that
there were a number of typical problems that wesmeaated with the use and management
of worksheets. The first problem was that of claidwho were neither fast nor competent
readers. These children were spending more tineBnganstructions instead of exploring the
exhibits. The second problem was that of childrdrowere not competent writing yet
they were expected to write answers from dictatiénally was the problem of children who
did not have anything firm to press on in ordemtd@te properly thus making it difficult for
them to write fast and legibly. All these problemesulted in worksheets dominating the
museum experience for both teacher and pupil agxpense of the exhibit. These problems
made the use of worksheets appear undesirable. Maddid not however dismiss the
usefulness of worksheets. She made recommenda®mns how these problems could be
overcome. These recommendations are however belgerstope of what is discussed here.

For children around ten to fifteen years, McManbsevved that the children usually moved
round in friendship groups and she concluded thiatdocial aspect was an essential source
of satisfaction during museum field trips. She tiseiggested that by capitalising on this
observed social behaviour, a worksheet could premsotlaboration and hence meaningful
learning among learners if it is prepared for ugeglobups. Overall, McManus was of the
opinion that for children of all age groups, in aieh to structuring the field trip which
advances personal participation by a child, a weoeks also provides evidence of work done

by the child and a record that can be referredttr in school.

According to Rennie and McClafferty (1995), studenteed both structured activities and

some free exploration during field trips. Structliractivities before and after the visit

promote learning by creating a framework for theseum experience and linking it with

classroom work. Although they had reservations altoe use of worksheets, Rennie and
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McClafferty recognized that worksheets could bedugestructure the activities during the
field trip. The worksheet would promote learningdmting as a pointer or signage directing

learners to the relevant and salient featureseoésthibit.

Teachers in Kisiel’'s study (2003) were also of dpenion that worksheets are useful. Their
argument was that the informal nature of the museumronment was not conducive for
maintaining student attention. External factore ldtowded halls could also make it difficult
for students to stay on-task. They therefore betiethat using a worksheet would keep the
students focussed as they go through the museusel KR003) also observed that when
students visited museums in large numbers, they werded into small groups some of
which were then led by parent volunteers. The sttgdthat were led by parent chaperones
were not exposed to similar museum learning expeeie as the students led by teacher
chaperones. Teacher chaperones effectively faetitahe learning process as they were
moving through the museum. Some parent chaperooessfsed on making sure that
worksheet tasks were completed. Other parent chapsrtook a back seat and allowed the
students to lead themselves. These observationiKissel to recommend that in a situation
like this, where the logistics of the museum sgttiaquires teachers to break students into
smaller groups with chaperones who are not abléoster the same kinds of learning
experiences as the teachers, worksheets are ngcassasure that all students have similar

experiences.

Information that is presented to a learner abotracept before the learning of the concept
commences (what Ausubel, 1977 called advance aggnican strongly facilitate the
learning of that concept (Falk and Dierking, 2000y connection with this suggestion,
Mortensen and Smart (2007) think that if a museuwrksheet is made available to teachers
prior to the visit, the teachers can use the warkthto prepare learners in advance for the
learning that would take place during the fielgbtiMortensen and Smart observed in their
2007 study that learners who were using workshdetd more curriculum-related
conversations compared with non-users. This mdaisatworksheet can connect learners to
the curriculum-related content during museum fielgs. Kisiel (2003) called this feature of

worksheets “classroom connection”.

Kubota and Olstad in their 1991 study, observettti@novel physical and social contexts of

museums can cause confusion and apprehensionrtelgdeading to ineffective learning.
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In response to this observation Mortensen and S{aa@t7) suggested that worksheets could
be effectively used to mediate the novel contektthe museum thereby helping learners to

learn.

Krombd& & Harms in their 2008 study with 148 Austrian graar school students aged 11
to 15, observed that the use of worksheets whildesits were learning about biodiversity in
a natural history museum contributed to knowledagje.grhese researchers are of the opinion
that when worksheets are used during museum Vitiis,information from the museum is
learned more accurately and remembered longer'nikeB & Harms, 2008 p.157). This
opinion may however be debatable as in my opiniendesign features of a worksheet are

also likely to influence how the learning processuws.

In view of the above statements, the usefulnesgooksheets cannot be dismissed. However,
those against the use of worksheets during fighd tlaim that worksheets cause students to
narrowly focus on the required tasks at the expefdeue and broader observation (Price
and Hein, 1991). Students inteviewed in Griffintsdy (Griffin, 1994) felt that the obligation
to complete worksheets had forced them to searcan®wers in the displayed text instead of
the desired thoughtful derivation of the answeosnfithe exhibits themselves. Ironically, the
same students however, said that they would na kearnt if they had not used worksheets.
Students in Griffin and Symington’s study (1997)hem asked about worksheets, also
reiterated the same sentiments as those in Gaffi®94 study saying that they did not like
the worksheets as they were controlling what they o observe and had therefore prevented
them from making choices about the exhibits thekéal at. The observations about students
becoming too concerned with completion of workshestthe expense of everything else
were also confirmed by Koloko (personal communarati2008) a museum educator at
Hartbeeshoek Radio Astronomy Observatory in Soutic#& Bowker observed in his study
(2002) that when students were using worksheetse tivas little engagement with anything
else as they would walk hastily from one exhibiatether in a bid to answer the questions
on the worksheets. The students would also becomeecancerned with answering and
completing the worksheet to the extent that theyld/@opy answers from their friends and

not engage in anything else.

Despite these arguments against the use of worsshéeey still remain a useful tool

especially in cases where there is no pre-visipgmaion, no post-visit follow ups, and no
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facilitation by teachers which are seen as beti@tegies (Griffin and Symington, 1997,
Kisiel, 2006). According to Malinga (workshop pression, 2007) and Koloko (personal
communication, 2008), school field trips that tgikace at their science centres rarely
include pre-visit and follow up activities and teeis rarely any teacher facilitation or
supervision when learners go through the museurarniees would be on their own for the
most part of the visit. Such scenarios again pairthe fact that worksheets are a necessary
strategy during museum field trips in South Afriddhat is required is to make worksheet
users and designers have a better understandingwfa worksheet can support or restrict

learning during a museum field trip.
2.2.3 Characteristics of a worksheet that impactsrolearning

In 2003 Kisiel conducted a study in which he exaditeacher-generated worksheets with
the aim of finding out how the worksheets mightpart or restrict learning (Kisiel, 2003).

Kisiel analysed worksheets for the following: contfegrade, visit duration, number of halls
(displays) visited to complete the worksheet anahloer of questions on the worksheet. From
the analysis of the worksheets he identified edistinct characteristics of worksheets which
he said impacted on learning. These are task germiientation cues, site specificity,

information source, level of choice, cognitive Iewesponse length and response format.
From teacher interviews he identified additionattéas that also have the potential to
influence the learning process during museum ftajgs. These factors are visit purpose,
worksheet rationale, museum familiarity, classrooomnection and teacher or chaperone
involvement. Below is a description of some of theharacteristics and how they can

influence learning. | describe these in some deexié as they are relevant to my study.

Task densityefers to the amount of work that learners areiired to do. It is expressed in
terms of the number of questions on the workshedt tae number of halls or displays
students are expected to visit in order to comgletevorksheet in relation to the duration of
the tour excluding lunch breaks. The dimensiontask density are therefore time available
per question (T/Q) and time per hall (T/H). Low T/@dicates that less time is given to
answer each question and low T/H indicates that fiese is given for each hall. Low T/Q
and low T/H in a worksheet therefore, suggest tihaite is less time for students to examine
the exhibits, and high T/Q and high T/H indicatatttihere is more time given to answer each

guestion. (Kisiel, 2003). | will use worksheet 1Appendix A to explain task density. The
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worksheet has eleven questions and learners havisitoone area (hall) to complete the
worksheet. Learners are given twenty minutes topeta the worksheet. Therefore, task
density in terms of (T/Q) is (20minutes/11questjorihis approximates to 1 minute 48
seconds per question. In terms of T/H, task densiB0 minutes/hall. T/Q seems to give a
clearer picture of task density as it shows thewrhof time that is available to answer each
guestion. Time per hall is not a good indicatotask density as one will still need to find out
how many questions needed to be answered perrhatder to determine whether task
density is high or low. Kisiel recommended a wodethwith fewer questions and more time
(high T/Q) as it allows for personal exploration the learner and for orientation and
overcoming novelty effects. An interesting questioowever is ‘how low is low’ and
conversely, ‘how high is high'? Kisiel did not adds this question. This may be because in
order to determine whether task density is highoar one requires to consider many other

factors like type of questions in the worksheetitypurpose and worksheet rationale.

Orientation cuesdescribe the extent to which the worksheet gustesents through the

museum to find the locations of displays, exhibitsl halls specified in the worksheet tasks.
The cues may include wayfinding systems such asntagectional signs and location of the
exhibits that the worksheet tasks pertain to (Kig€03). Orientation cues may help students
to answer the questions or may help to introdungcttre in an environment that may be
chaotic. According to Mortensen and Smart (2007)senmns can overwhelm first-time

visitors with their visual displays and aural stimoausing distraction and anxiety. A

worksheet with orientation cues can help studenenbthemselves and therefore promote
learning. The Sterkfontein caves worksheet by 8en(2007) which is labelled worksheet 2
in Appendix A is a good example of a worksheet vatientation cues. It has a map with

directions and labels showing where the varioushéshcan be found. Worksheets like this
which provides visitors with the location of thehgits help visitors to orientate themselves.
By providing the location of exhibits, a workshestn reduce the novelty effects of the
museum environment. Any novelty reducing intervaméi can increase the extent of

involvement of learners (Kubota and Olstad, 1991 laence learning.

Site specificityindicates the extent to which learner tasks inaksheet are based on a
specific exhibit. Low site specificity means thatask is not limited to a particular site or
display but can be accomplished in a larger arebhégh site specificity means a task can

only be accomplished at a specific display. An eplenof a task with low site specificity is
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‘Choose an ecosystem of your choice. In the spaten sketch your ecosystem. Include
biotic and abiotic componentsThis task is not specific to a particular displ@jie museum
to which this worksheet task pertains has manylayspshowing a wide range of ecosystems
from which a learner can choose an ecosystem atehdhis question can be answered
anywhere in the museum or even outside the musAanexample of a question with high
site specificity is ‘Go to the waterwise garden #ind a plant that is found on the 50c cofn’.
The question can only be answered at a particthib and is therefore site specific.
McManus (1985) recommended that worksheets muggctelow site specificity so that
students can have a choice as to where and wham ttee tasks. This is however contrary to
Kisiel (2003) who thinks that a worksheet shoulgiéhaigh site specificity so as to facilitate
orientation. | also think that high site specifycwill quickly focus learners on the task once
they get to the appropriate display or exhibit.

Information sourceefers to whether the response to a task is fdiynceading labels (text-
dependent) or by observing objects or specimengedbdependent). An example of an
object-dependent task is ‘What features are exdblty the tree in the display that are
adaptations to its aquatic environment’? Learnengehto examine closely the tree and its
environs to get the answer. So the question iscobijependent. An example of a text-
dependent question is ‘Why do owls have such bags®ylLearners can not get the answer by
looking at the big eyes of an owl although they san it in the display. They will have to
read the text to get the explanation why owls Haigeeyes. Therefore this question is text-
dependent. Kisiel recommended object dependenbmesg rather than text-dependent so as
to provide students with that which would be difficto experience in class. Object-
dependent tasks promote personal construction @ivladge (Smith, DiSessa, & Roschelle,
1993; Mortensen & Smart, 2007) by offering studemtpportunity to observe, think deeply
and derive their answers from the objects. Accgdio Allen (2002) object-dependent
responses also elicit a higher diversity of leagrielated conversations than text-dependent

responses.

Level of choicandicates the number of possible correct answeis task. Level of choice

ranges from no choice where there is only one cbaaswer to some choice with several

3 Question 1, Worksheet E2, Appendix A

4 Question 8, Worksheet 1, Appendix A (NB: The sowteorksheet 1 cannot be disclosed as | promisedidentiality)
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possible correct answers or options for a respolisexample of a no choice task is “Name
the animal found on the R1 comThis task has one correct answer and hence thate i
choice for the learner. An example of a task thi&trs learners some choice is “List 2
benefits of growing indigenous planisThere are many benefits for humans from indigenous
plants. A learner has a number of correct answeechivose from hence the learner has some
choice. Research suggests that tasks that allomeeasome choice cultivate a positive
attitude towards the museum experience and alsv fatindividuals’ prior knowledge and
interest (Falk and Dierking, 2000; Kisiel, 2003).

Cognitive levelrefers to the six levels of questioning as desctiby Bloom’s taxonomy:

knowledge, comprehension, application, analysisithgsis and evaluation (Kisiel, 2003;
Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956Knowledge questions require an
individual to simply remember given facts (Clark®99) e.g. “List five different sources of
water that you know”. Comprehension requires arewstdnding of facts that will enable an
individual to process information (Clarke, 1999y éWhy is it our duty to protect the

environment we live in?” Learners need to understahat is meant by environment and its
importance in order to be able to provide reastenabswers. Application calls for one to put
knowledge to work, to use gained knowledge in ngwasons (Clarke, 1999) e.g “How can
you purify the water shown in the pictures?” Theetyf pollutants determine the method of
purification. Learners will have to identify the lputants first then use their knowledge to
determine the suitable methods. Analysis is thditpbio recognise hidden meanings.
Synthesis means ability to use prior knowledge dtves problems. For example when
answering questions like ‘How can we improve? ooviHcan we solve?” (Bloom et al,

1956) Evaluation is when one is required to comptyeappraise, to defend and make
choices based on reasoned arguments (Clarke, 1899).“Your ecosystem has been
destroyed by human activity. You are part of thleatelitation team. Which animals and
plants will you re-introduce into your ecosystem@u¥nust be able to justify your answer”

A useful worksheet is one that incorporates somestipns at higher level especially
comprehension and application as it accounts féierénces in student experiences and

expertise (Mortensen & Smart, 2007).

® Question 6, Worksheet 1, Appendix A

® Question 3, Worksheet 1, Appendix A

’ Task number 9Worksheet E2
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It is important to note that the decision on theribve level of a question is always
debatable as it maybe person, content and coneditsve (Kadijevich, 2002). Person
sensitive means that the cognitive level of a tatlkdepend on the learner’s prior knowledge
experiences, skills and preparation. The suggedtiofiRennie and Johnston (2004) that a
person’ prior experiences structure new learning/sit makes the learning process to be
personal in nature. The museum environment wheleaaer is provided with authentic
exhibits can also make a task to be a knowledgel gk whilst the same task can be at a
higher level when it is done theoretically in tHassroom thereby making the cognitive level
of a task to be context sensitive. It is thereftiffcult to assign questions to cognitive levels

based on Bloom’s taxonomy without the knowledgéhefcontext (Green & Rollnick, 2007).

One way of possibly overcoming the challenge ofgm#isg cognitive levels to worksheet
tasks is to use a combination of at least 2 taxee®nThe TIMSS (Trends in International
Mathematical and Science Study) science framewsdnother more recent taxonomic tool
that can be used to detemine the cognitive levielasiis in a worksheet. The framework has
three cognitive domains: knowing, applying and oeasg (TIMSS, 2007). The other way is
to simplify Bloom’s six levels before applying i& good example is the simplification
described by McMillan and Lawson (2001) as cited@rgen and Rollnick (2007) whereby
only two categories were used namely recall antidrigorder thinking. One may however
argue that this kind of simplification is problemcads it is likely to group together worksheet

tasks with differing cognitive demands.

Response formatescribes how the student is directed to respisnithe student directed to
write, draw, touch, talk or do something? Writtesponses make accounting for completion
of worksheets by students easier. Tasks that reciurdents to come in contact with the
objects (touch) e.g ‘feel the skin of an earthwolralp students to experience those objects
and therefore facilitate learning. Questions thata oral responses promote learning by
social interaction (Kisiel, 2003). A well consttad worksheet should therefore include a
variety of combinations of response formats fornegle touch/feel and then write, discuss
and then write. Other response formats include dinee spot similarities or differences, join

matching pairs (Durbin, 1999).

Classroom connectioris a characteristic highlighting the extent to whibe visit and the

worksheet are connected to the content that isredvia the classroom. According to Kisiel
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(2003) very often museum visits are detached framatvhappens in the classroom and as
such they are viewed as separate events outsiddatbeoom. A worksheet that connects to
the school curriculum especially to topics thatdhbeen covered in the classroom is likely to
facilitate learning by linking what is observedléarners’ prior knowledge (Mortensen and

Smart, 2007).

Kisiel's study lacked two important characteristitamely, social interaction (McManus,
1985; Rahm, 2002; Rennie & McClafferty, 1995) ancestion format. A worksheet can
either promote or restrict social interaction. Argheet that promotes social interaction is
one that offers opportunities for learners to worlgroups, to discuss with other learners, the
teacher or with tour guides. A worksheet with opeided questions foster group discussions
and hence social interaction (Mortensen & Smar®,720Including activities that encourage
social interaction in a worksheet is very vitalsagial interaction is a typical component of

museum learning (Stainton, 2002).

Question formafocuses on whether the tasks in the worksheet pe@-ended or closed-
ended. Open-ended questions are the type of quedtiat offer learners a chance to speak
freely and to share more than just facts whilssetbended questions require simple and brief
responses. An example of an open-ended questi@ivie reasons why you think the ocean
is important to humans’. This kind of question negsi complex thinking and yields multiple
answers. An example of a closed-ended questiowisat do we call plants that come from
other countries?’ This question requires a speaifiswer. Previous studies that have looked
at the importance of proper questioning have ndbted open-ended questions promote
children’s creative thought, problem-solving skdisd cognitive growth (Herman, Morris, &
Taylor, 1987). Krombg and Harms (2008) however observed that closedeendestions
that required learners to look for clearly defirsedutions led to greater knowledge gains than
open-ended tasks. Contrary to Kroriband Harms (2008), Wilde & Urhahne (2008)
observed that open-ended and closed-ended tasksideittical contents did not result in
different learning gains. | would suggest the u$elosed-ended tasks when teachers or
museum educators want specific facts and concepke tlearnt as closed-ended tasks can
focus learners towards specific outcomes. Openeeitakks should be used when educators
want to stretch the imaginative thinking of leas@nd hence expose them to high level
thinking. | am of the opinion that incorporatingthdypes of questions may improve the

effectiveness of the worksheets.
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2.2.4 Types of worksheets

From a synthesis of the data on the worksheetselkiame up with two broad types of
worksheets namely: the survey agenda worksheett@na@doncept agenda worksheet. The
latter are worksheets that have the following cttarsstics: Fewer questions that give
students more time to spend on each question, ftpmtes for more student choice and a
greater emphasis on student observation of objather than label reading” (Kisiel, 2003:
pl5). Survey-agenda worksheets are describedas tlaving a greater number of questions
requiring the visitation to a greater number of ibithareas, thereby allowing less time
overall for each question and less time at eaclibagxKisiel, 2003). Table 1 below compares
the two types of worksheets. Only those charadiesighat clearly show the differences
between the two worksheet types were used. Respengt and response format were left

out as they seemed to be comparable in the twoslhiek.

Table 2.1: A comparison of survey agenda and conceagenda worksheets (After Kisiel,

2003)
Distinguishing characteristics The survey agenda worksheet The concept agenda worksheet
Task density High ( more questions overall) Low (Fewer questiomsrall)
Orientation cues Yes Not always
Site specificity High; Questions are very label- and exhiljitLow; Questions can be answered using a varjety
specific of exhibits or sites.
Information source Text; Responses are based primarily on label-{extbje€; More object-based questions
Level of choice Few choices for students if any Some choice inaaed into questions
Cognitive level Less likely to use higher order questions Moreljike use higher order questions

Kisiel made it clear that no worksheet is likelyfatl cleanly into a survey or concept agenda
category. Any worksheet is likely to have elemenitboth types. He used this dichotomy
only to aid comprehension rather than to repreaeatirately how the two worksheets look
like. He therefore, went on to suggest that thati@hship between these two worksheet types
should be represented as a continuum rather tigna@ dichotomy (Kisiel, 2003). | have

tried to represent this continuum in Fig 2.2 below.
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Table 2.2: A representation of survey agenda and ocept agenda worksheets as a

continuum

Concept-agenda worksheet Survey-agenda woHeset
Low Task density High

Low Orientation cues High

More Information source (Object-dependent) less

Low Information source (text-dependent) High

High Level of choice Low

High number of higher order questions Cognitive level Low number of higheder questions

Low Site specificity High

< continuum >

2.2.5 Characteristics of a worksheet that is likelyo promote learning

Kisiel used the characteristics he had identifiech the worksheets to hypothesise a
worksheet that is most likely to promote learnihen Kisiel hypothesised this worksheet,
he took into consideration the different learniogtexts that are described in Falk and
Dierking’s Contextual Model of Learning (CML) (Fa#ind Dierking, 2000). In the CML,

Falk and Dierking described learning as influenlbgdhe interaction between three different
contexts: the physical, the social and the persdied physical context is made up of the
exhibits and their surroundings. The personal cdnteludes the visitor’ prior knowledge,
experiences, skills, motivations and desires aadttial context refers to the people that the
visitor interacts with during the visit. Figure D#&low is a diagrammatic representation of
the CML (Falk & Dierking, 2000).
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Physical context

- orientation & advance organisers

- reinforcing experiences outside
the museum

- exhibit design

- motivation & expectation
- prior knowledge interest &
beliefs

- choice & control

Personal context

- within-group socio-cultural
mediation
- facilitated mediation by others

Socio-cultural context

Figure 2.1: The Contextual Model of Learning (Falkand Dierking, 2000)

Falk and Dierking described the interaction betwtenthree contexts in the following way:
The personal context is formed and then is contislyomodified and changed by the events
of the physical context which are in turn mediabgdthe sociocultural context. Kisiel used
the factors in the CML above to suggest charadiesiof a worksheet that is likely to
promote learning. Table 2.3 below compares chaiatitss suggested from the CML with
characteristics in Kisiel's hypothesised worksheet.

20



Table 2.3: A comparison of Kisiel's hypothesised wksheet with worksheet

characteristics based on the CML (Aft

er Kisiel, 208)

Distinguishing

Suggested worksheet characteristics based on th

Kisiel's hypothesised worksheet has:

characteristics | Contextual Model of Learning
Task density The personal context (motivation, expectations enerest) | A lower task density: fewer questions and fewerilgiih that
Task density should be low enough to allow for eration as| are examined by use of the worksheet.
well as time for orientation and novelty effects.
Orientation The physical context (orientation and advance oigenx | Orientation cues incorporated e.g. maps, directisigs and
cues Worksheet must help visitors orient themselvehignrhuseum location of exhibits.
and to organise the visit for more meaningful ustierding.
Information The physical context (Design)orksheet must focus studentsTask that are based on objects and displays réthertext;
source on that which is unique to the informal setting amdvailable| the worksheet emphasises that which would be diffito

in the classroom.

experience in the classroom.

Level of choice

The personal context (choice and control, prioriesige and
interest)Choice provides for a positive attitude and alldars

recognition of individual prior knowledge and irgst.

Some choice in what information is sought.

Cognitive level

The personal context (prior knowledge): combination of
higher and lower order questions accounts for wiffees in
student experience and expertise.

Both lower and higher order questions.

Response The socio-cultural context (within group social rizgidn): A | A variety of response formats (oral, pictorial, ttemn and
format variety of response modes addresses differentiteastyles | unwritten).

and can promote social interaction.
Classroom The physical context; Reinforcing experiencddaking | Post-visit activities to promote discussion andilea
connection connections to prior knowledge makes the museuraereqce | additional activities.

more meaningful.

The comparison in Table 2.3 shows that the workisthed was hypothesised by Kisiel fulfils

most of the recommendations of the CML.

Kisiel compared the survey agenda and the congggrtda worksheets with the worksheet he

had hypothesised and concluded that the conceptdag&orksheet, in terms of the

Contextual Model of Learning, is more likely to ate conditions that will promote learning

during a museum visit. Some of the characteristidke concept agenda worksheet have also

been recommended by other researchers as chaticdethat promote learning. Examples
are low task density (McManus, 1985), choice andtrod (Griffin & Symington, 1997;
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Mortensen & Smart, 2007) and tasks that addresbiexhrather than labels (McManus,
1985; Mortensen & Smart, 2007).

Despite the conclusion that concept agenda workshaee likely to promote learning
compared with the survey agenda ones, a study bielKj2006) showed that most of the
teachers in his study favoured the survey agendé&sheet. Although Kisiel attributed this
preference to differing perceptions of teacherfanas science field trips are concerned, their
choice of the survey agenda worksheet may alsaibeéala lack of awareness of the kind of
worksheet characteristics that are likely to pragretrning during a museum field trip. It is
possible that some museums in South Africa alsosuseey agenda worksheets out of
ignorance of the kind of worksheets that can besmnpte learning. The literature that | have
reviewed above therefore provides useful findirfgs tmay be used to confront and shape
attitudes of both teachers and museum educatossdieg what a useful worksheet might
look like. Assisting museums and teachers to becmmre aware of the characteristics of an

effective worksheet may help them to make betteraigshe museums.
2.2.6 Worksheet construction and use

The way a worksheet is constructed can reflect tois used. If a teacher or museum
educator wants to use the worksheet to help stadentsee and experience the entire
museum, or to keep the learners ‘busy’ the workishée have more of the survey agenda
worksheet characteristics where students will saraglittle bit of everything with little time
for personal exploration and observation. If tha & to use the worksheet to focus students
on a particular concept, the worksheet will contewer tasks that direct students to a few
exhibits related to the concept of interest hea&enty more of the form of a concept agenda
worksheet. If a teacher wants to promote sociaraution, the worksheet will have tasks that
require group or team work and if a worksheet sdu® extend the curriculum to the-out-of
school environment, then there must be pre-vigit post-visit tasks that link the classroom
curriculum to the visit experiences (Kisiel, 2003nherefore, in addition to reflecting the
kinds of learning experiences that are likely teutefrom its use, the way a worksheet is
designed can also reflect how it is meant to bed.u3tis means that by analysing the
worksheet | can infer how the worksheet is meantoé¢ used and also the learning

experiences that are likely to result from its use.
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2.3 Learning

In this section, | will discuss learning in schodist followed by the sort of learning that

takes place in the museum.
2.3.1 Learning in schools

A survey of educational research literature shdvas defining learning is a challenging task.
Braund & Reiss (2004) said that “Trying to defimarining is an impossible task” (p4) and
Falk and Dierking (2000) also acknowledged theidiffy of trying to define learning by
saying that “Defining learning is a tricky busine§s9). This is evidenced by the presence of
many definitions in the literature. Some of theiniébns are shaped by the theoretical
inclinations of the individuals giving those defions and others by the individual's
intentions and the context into which the defimtis given (Braund & Reiss, 2004). Faced
with the same challenge, | decided to examine legratarting from the point of Falk and

Dierking (2000) that “learning is simultaneouslpracess and a product” (p9).

Looking at learning as both a process and a pratheeint that | had to identify the products
of learning, describe how these products are aeduithen combine the products and the
process into a definition. Identifying the produofslearning was not difficult. Products of
learning include measurable outcomes such as kudge)eskills, understanding, awareness,
values, ideas and feelings (Braund & Reiss, 20Déjining the process of learning however
was challenging. This was mainly because the defimiwill depend on the theoretical
perspective one will be using. A look at three oie tlearning theories: cognitive
constructivism (Piaget, 1964, 2003), socio-cultwahstructivism (Vygotsyky, 1978) and
situated cognition (Wenger, 1991) makes this pcier.

One who is inclined to cognitive constructivism gget, 2003) will define the process of
learning as construction of one’s understanding lkaralvliedge through experiencing things
and reflecting on these experiences. In this caaening is an individual process. The
perspective emphasises the importance of an int&l mind in which learning is said to
occur. Learning is prompted by action which leamlse-organisation of internal structures.
(Smith, DiSessa, & Roschelle, 1993). Previous kedgé is important as the learning
process involves the building of more complex dtries from simpler pre-existing ones.

Hence learning is not absorption or copying of itgabut rather reconstruction and
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remodification of knowledge. Emphasis is placedtm activity of the learners themselves.
In the classroom situation the teacher is there@reouraged to create opportunities and
provide activities that will enable learners to aestruct or re-organise their internal

structures or schema.

In the socio-cultural perspective (Vygotsky, 19Té&rning is defined as internalisation of
social interaction. Unlike the cognitive perspeetithe socio-cultural theorist puts more
emphasis on the social plane where ideas are nmikbtdemcussed between people. Here
learning is triggered by social exchanges sucheatuges, words, talk, writing, visual images
as well as action. Learning then occurs when tiesss are internalised (Mortimer & Scott,
2003; Wertsch, 1991). In the socio-cultural pergecemphasis is on the collective
activities undertaken by adults and children orchildren amongst themselves. The role of
the adult is to direct and guide the children itivéttes, making corrections when needed and
providing greater challenges when appropriate (¥¢aré& Kanner, 1992). The child’s peers
contribute to acquisition of knowledge by exposthg child to other points of view and
conflicting ideas that may encourage him to rethonkeview his ideas. Vygotsky's theory
makes clear the role of teachers in the learniruggss: assisting and guiding the learner,
directing the activities of the learners by settiagpropriate tasks, allowing learners to
perform the tasks, giving support, assessing avidgyfeedback with the aim of pushing the

learner to certain limits.

The situated perspective views learning as padimp in a community of practice (Wenger,
1991). Collins (1988) as quoted by Brill (2001) idefl situated learning more simply as
‘learning knowledge and skills in contexts thateef the way they will be used in real life’.
The situated pespective looks at learning as adhanocess. In this process, the acquisition
of knowledge and skills is not done through isaagetivities but through engaging, in
partnership with others, in real life practices awtnarios (Brill, 2001). In a classroom
situation, both the teacher and the learners cbeldegarded as participants in communities
of practice as the learning process is continuousdth. The teacher and the learners are
partners in the joint activity of learning. The d¢bar facilitates the learning process by
creating conditions that approximate as much asiplesthe context in which the acquired
knowledge and skills will be useful (Brown, Colling& Duguid, 1989). The learner
participates actively in the activities, contrilmgiito decisions and observing others. The
learner at some point may also assume the rolbeofdcilitator during a learning episode.
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This happens when the learner having acquired | s&n also go through the process of
how to acquire the same skill with fellow learngdse challenge that | see with the situated
perspective is on how to balance the content cgeetiaat is outlined in the syllabus through
the use of authentic context-based activities. Altgh the classroom situation described
above could be regarded as a community of practivers can disagree with it because the
teacher though a participant is the facilitator thie learning process expected to create the

necessary conditions for the acquisition of knowtednd skills by the learners.

A synthesis of the process of learning as seerugfiradhe three theories discussed above
shows that all the three theories: cognitive carcsivism, sociocultural constructivism and
situated cognition consider the process of learniaginvolve active participation or
engagement of the learner. In constructivism irtligls are engaged as they actively
construct knowledge and meaning through cognitreegsses from personal experiences. In
socio-cultural theory, a learner gets engaged aasidire discussed and rehearsed on the
social plane and participation in communities adgbice engages the learners as they take
part together with their teachers in the given\dtatis. Activities where individuals are
encouraged to think, talk, write and manipulategitgl tools (all of which result in learner
engagement) are implied in all three theories. Anim@ all the ideas discussed above, | can

define learning in schools as:

A process of engagement, be it cognitive, physicakal, with oneself
or with others, which will ideally result in acqitisn of knowledge,

understanding, skills, awareness, ideas, valuesfaalihgs.
2.3.2 Learning that takes place in museums

The learning that takes place in museums is comatek difficult to capture in a single
definition. | have therefore discussed all the migbns that, put together, will give a clearer

picture of the kind of learning that has been deayccur in museums.

Learning in museums can be defined as a proceseelmhan individual takes part in the
activities of a given community. The community inetmuseum environment includes
museum educators, explainers, docents (a tour geddeng in a museum) (Abu-Shumays &
Leinhardt, 2002) and other visitors. The activitieslude viewing, discussing, commenting

about the exhibits, critiquing what the individuakse or interacting with the exhibits (Abu-
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Shumays & Leinhardt, 2002). In this regard, askagjuestion, answering a question,
commenting on or explaining an exhibit, even regdext aloud to others can be taken as
indicators that learning is occuring. Sharples (®0Quoted by Johnson (2005) defined
learning as a joint activity of a group. The ddfom of learning by Sharples is similar to the
one above by Abu-Shumays & Leinhardt in that graafvities can also include discussing,
commenting and explaining the exhibits and the l@kbn. Hawkey (2004) defines learning
as “a process of active engagement with experiertfr@jagement, according to Fienberg &
Leinhardt (2002) refers to the degree of involvetanthe museum visitor, which may be
physical or oral. Oral involvement entail groupiaty, social interaction or presence in the
vicinity of other individuals that the visitor calonverse with. Allen, in her study, defined
learning narrowly as the “discussion of the exlsiland the exhibition, and its topic area”
(2002, p. 262). What stands out in all the defom$ of learning above is active participation
or active engagement of a learner. Basing on imghssis of learning, | have put together a
definition of museum learning that is appropriaiarty intention in this study. My intention
is to find out if worksheets facilitate learningrohg museum visits by analysing learner
conversations as they go through the museum anmsyvarorksheet questions. | therefore

propose my definition of learning in museums simgy

Engagement of a learner with exhibits, the eximbitand the museum community as a

whole.

The definition of learning above therefore covengintentions as tasks in a worksheet may
create opportunities for learners to engage wite #ttual exhibit or the exhibition.
Engagement maybe in different forms: through talkew a learner comments about,
explains, asks or answers a question about an iexkiigagement may also be physical
when learners interact hands-on with the exhibigsrners may also get engaged by reading
label text. Worksheet tasks may also encouragendemrto engage with the museum
community (educators, docents, volunteers) as theyabout their tour completing
worksheets.

In most of the activities that bring about engagetnlanguage or talk is the vehicle by
which the activities are accomplished (Abu-Shum&yseinhardt, 2002). This means that
language can be used as evidence of engagemertit iwhéarning. Allen (2002) developed a

framework or scheme of learner talk or languagé tha be used as evidence of learning.
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This framework is discussed in detail later in dbaphree as it was used in phase 2 of the

study to point out evidence of learning in workshedieited learner conversations.

It is evident in this discussion that the aspedcative engagement of the learner stands out in
both, the definition of learning that occurs in@als and that which occurs in museums. This
means that if meaningful engagement is promotesthmols and during museum visits, then

the learning that takes place in both is likelyp&similar in type and quality.
2.3.3 Can one measure learning?

If learning is both a process and a product therait be measured by either measuring the
products of learning or by observing the procesdeafning as it unfolds. Some of the
techniques that have been used to measure thegsooiulearning include questionnaires
and pencil and paper tests (Ash, 2002). The varfoums of engagement: commenting,
explaining, asking and answering questions, holding manipulation of exhibits have been
taken to reflect the process of learning. Convesatprovide a glimpse into ways humans
build knowledge and understanding and also dematesthe role of talk in creating shared
meaning between individuals. Furthermore, muchhef way humans make sense of the
world is through social interaction with others: didans are social animals, and much of
what they learn is mediated through conversati@stuges, emotions, the observation of
others...” (Falk and Dierking, 2000, p.38). Therefore, analgsivideo recordings, field
observations and audiotaped conversations cand&ansights into the learning process that
takes place in a museum (Rennie, Feher, Dierkingalk, 2003).

2.4 The theoretical frameworks

This section of my literature review presents theotetical frameworks for my study. The
frameworks that were chosen are those that attemgixplain learning in out-of-school
settings. The Contextual Model of Learning (Falld edierking, 2000) was chosen as a
framework in the development of the worksheet asiaty instrument and in the analysis of
worksheets. Vygotsky’s socio-cultural theory ofri@ng (Vygotsky, 1978) was chosen to
guide the collection and analysis of data in thmoed phase of my study. The socio-cultural
theory was chosen on the basis that learning ireamashas been shown to be social in nature
(Allen, 2002). The CML within two of its contextudbmains: the physical and the personal
contexts, incorporates two important componen&usfubel’s theory of meaningful learning,
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that of advance organisers and prior knowledge @8Kpv1977). Ausubel's theory of

meaningful learning was therefore also incorporatéal my theoretical frameworks.
2.4.1 The contextual model of learning

As explained earlier in section 2.2.4 and showrkim 2.1, the CML (Falk and Dierking,
2000) suggests that learning in museums is infleery eight factors within three different
but overlapping contexts. These three contextssawen of the eight factors within them
have a direct bearing on phase 1 of my researcbhwhiinvestigating the appropriateness of
museum worksheets as instruments for facilitateagring during museum visits. The CML
was therefore used to guide my worksheet analyGadle 2.4 below presents an explanation
of how each of the seven factors provided a franmkeviar examining the worksheets. Since a
worksheet is meant to facilitate learning duringsewm visits and the three contextual
domains in the CML all interact to contribute t@ tlearner's museum experience, | presume
that if a worksheet design disregards any one @fs#ven features, then its effectiveness in

facilitating learning will be lessened.
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Table 2.4: Detailed explanations of the features oFalk and Dierking’s Contextual
Model of Learning (Kisiel, 2003, Falk and Dierking,2000; **Novak, 1977)

The physical context

Feature

Explanation

Orientation and advance

organiser**

Learning is more likely to occur when visitors dailiar with their surroundings and with th

expected behaviour. An effective worksheet mugtefioee incorporate orientation cues and advance

organisers to facilitate learning.

Reinforcing experiences outside the

museum

Events and situations that occur before and dfiemtuseum field trip can influence what is leal
from the museum experience. An effective worksineest incorporate pre- and post- visit activiti
that promote a discussion about the visit.

The social context

Within-group sociocultural

mediation

Museums are suited for social learning as visitogroups utilise each other for making meaning
exhibits. An effective worksheet must include tattlet promote social interaction.

Facilitated mediation by others

Museum staff and others if utilised can impactwlial learning

The personal (mental) context

nt

es

Motivation and expectation

The reasons for a field trip and what people expectee during the field trip affect their musey
experience. An effective worksheet must therefareeha task density that is low so that the leary
can complete the worksheet and still have time tosye that which will satisfy their ow
motivations and expectations for the fieldtrip.

m

ers

Prior knowledge, interest and beliefs

Museum visitors’ existing knowledge and interestéha profound effect on their participation
during a museum field trip. An effective workshemeist incorporate tasks that allow students sor}
choice in what information is sought, tasks that@wen-ended and have low site specificity in ord
to cater for individual learners’ prior knowledgedainterest. Open-ended tasks will cater for
learners’ prior knowledge in the sense that thegr(iers) can use their prior knowledge to come
with reasonable answers to the tasks

ne

Choice and control

Learning is made more meaningful if learners areantrol of their learning and are able to cho
that which is more interesting. Choice also prosifte a positive attitude and allows for recogmiti
of individual prior knowledge and interest. An effiee worksheet should therefore have a low t

density to allow learners time for free exploration

pse

ask

2.4.2 The theory of meaningful learning

Ausubel’s theory is about the importance of prinowledge in learning. He saythé most

important single factor influencing learning is wththe learner already knows{Novak,

1977, p. 455). The theory postulates that meaningfrning occurs when the learner’s

appropriate existing knowledge interacts with tlesvrlearning. The theory is made up of
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seven components. These components are meaniagfuairg (key component in Ausubel’s
theory), subsumption, obliterative subsumption,gpessive differentiation, super ordinate
learning, integrative reconciliation and advancgaoisers. The components that are of
interest to my study are meaningful learning, sufggtion, and advance organisers. These
components are important because they focus onithggran important aspect in my study.

These three components will be discussed in detalil.

Meaningful learning occurs when new knowledge et with existing relevant concepts. It
is not a simple addition of new knowledge to erigticoncepts. The learner makes a
conscious effort to relate new knowledge in a sariiste and logical way to relevant existing
concepts or propositions in cognitive structure (&g 1977; West & Fensham, 1974). The
extent or degree of meaningful learning therefapetds on the nature of the learner’s prior
knowledge and how it interacts with the new knowkdWhen meaningful learning is
occurring, new knowledge is assimilated into erigtrelevant concepts. This assimilation
alters the form of both the anchoring concept dmel new knowledge. The anchoring
concepts refer to the prior knowledge that can idewhe interactions for meaningful
learning. Ausubel called these anchoring concepbsumers(West & Fensham, 1974)he
process of meaningful learning results in subsuonptof new knowledge. A subsumer
therefore is any concept, principle or generalisdes that the learner already knows that can
provide association or anchorage for the variouspmnents of the new knowledge (ibid).
Knowledge which can be associated with an existiogcept is accepted in the schema and
subsumed to enlarge and strengthen the concepniimgéal learning). Knowledge which
cannot be associated with prior knowledge (non+suiable knowledge) is according to
Novak (1977) learned independently or rote-learn€dis implies that for meaningful
learning to occur during a museum field trip leasnenust have the relevant subsumers
otherwise there will be need for some pre-visitpgration that will provide learners with

advance organisers.

Advance organiser is a term that is used to deseunity verbal, written or visual presentation,
presented to the learner before the detailed newlatge. It can be a single word, a title or
a picture, anything that can enable the learneeasily link new knowledge to existing
relevant concepts in the schema by providing agrradtive set of anchors or links, if the
learner does not possess appropriate subsumeikthay are inadequately developed or
inadequately alerted to play their part in the nearning (Novak, 1977; West & Fensham,
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1974). Subsumers and advance organisers are atdivents in the way existing knowledge
facilitates new learning. According to the theanganingful learning can occur by both use
of relevant subsumers in the prior knowledge arel afsadvance organisers. If irrelevant
subsumers are used by a learner, a likely outcomddabe misconceptions about the new
learning (West & Fensham, 1974). Worksheets cavesttre role of advance organisers by
providing learners with information about the viaitd the exhibits. The worksheets should

help learners to link new knowledge to prior cormays.
2.4.3 The socio-cultural theory

Vygotsky’'s socio-cultural theory says that learnisginternalisation of social interaction.
Talk underpins the learning process which invoheegpassage from social contexts to
individual understanding (Mortimer & Scott, 2003)he theory focuses on learning as a
process rather than a product, a joint activitg @roup rather than the activity of one person
(Allen, 2002). Ideas are brought into the opengablic sharing in such a way that group
members build on each other’'s knowledge and uratetsig (Fienberg & Leinhardt, 2002).
During the discussions, people use a range of moldesmmunication such as talk, writing,
gestures, visual images and action to explain ideis to others (Wertsch, 1991). Learning

then occurs when the ideas are internalised.

Looking at museum learning through a socio-cultutahs’ is appropriate because, a
teacher/museum guide working with students or stisderorking in groups constitutes the
social plane and museum staff presentations, videtages or audio clips constitute the
social events. As ideas are discussed during thelsevents, each learner is engaged as
he/she reflects on and makes individual sense af vghbeing communicated. The gestures,
words, pictures and exhibits used in the sociahamrges provide the very tools required for
engagement and learning occurs when the socia &velinternalised (Vygotsky, 1978).

The socio-cultural lens is also appropriate whesa considers that conversations are a typical
component of most museum learning. Learners in omseare people who are in
conversation with the exhibits on display and vattth other (Stainton, 2002). In a museum,
people spend most of their time in conversatioRingsquestions, answering questions and
gesturing (Hein, 1998). As learners interact thiouliscussion of what they know from
previous experiences, what they see, hear and tieesk discussions provide opportunities

for people to reinforce past experiences and toeldpva shared understanding among
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members of a group. Such group interactions, widseussions of experiences and
knowledge are present can promote learning (Moeter& Smart, 2007). Worksheets can
incorporate social learning by being multiuser attis having tasks that require participation
by several individuals and by utilizing museum éxisi that allow for easy access of groups

of learners (Mortensen & Smatrt, 2007).

In his theory Vygotsky proposed that children dé cmme with nothing to the social plane.
They bring personal contributions at their own leVidais personal contribution can be prior
knowledge, interest and motivation (Davydov, 199%hese are some of the factors
mentioned in Falk and Dierking’s Contextual Modélearning within the personal context
as factors that affect learning in museums (FalPi&rking, 2000) and the aspect of prior
knowledge is what forms the basis of Ausubel’s the®he three frameworks are therefore
interlinked. Teachers and museum educators mustgenkgarners in such a way that they
develop further the child’s personal contributi@ome of the strategies that are used to
achieve learner engagement during a visit are gistadents tasks to do, discussing exhibits
with them and asking them questions. If workshee¢sused, in order for them to promote
learning as purported by the socio-cultural thetg, theory of meaningful learning and the
CML, the worksheets must contain tasks that pronsomal interaction and also cater for

learners’ prior knowledge, interest and motivation.

My study makes use of the three frameworks to @ealsnd evaluate worksheets for
appropriateness as instruments for facilitatingnigey and the extent to which the worksheets

can facilitate the learning process during a musktelieh trip.
2.5 Conclusion

In this chapter, | have discussed worksheets imashand worksheets in museums. | have
also discussed learning in schools and in musetihessdiscussion on worksheets in schools
shows that the use of worksheets has both advantagkdisadvantages. However, despite
the fact that their use presents some drawbacgsarehers agree that the use of worksheets
in schools brings a necessary variety to the tegcand learning process. The discussion on
the use of worksheets in museums shows that thelisagreement among researchers on the
usefulness of worksheets during museum field tepsie saying that they are useful and
others that they are problematic. A critical analysf the cited literature reveals that the

researchers who are in favour of worksheets doaelauge that their usefulness depends on
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how the worksheets are designed and utilised. Thesssarchers who are against worksheets
seem to blame the tool (the worksheet) instead amr pvorkmanship (wrong use of
worksheets) as their conclusions are based on hewvbrksheets have been used by both
teachers/museum educators and students only witomsidering that the way a worksheet
is designed can also negatively impact on the nmsexperience. In my study therefore, |
looked at both the design and use of worksheets tvé aim of finding out if worksheets can

facilitate learning.
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Chapter three

Research design and Methodology

3.5Introduction

This chapter covers a discussion of my researcigmesnd the methods that | used to select
study sites, participants, and to collect datalsb aliscuss the instruments that | used, the
piloting of instruments, the ethics, and also k@liy and validity issues. The discussion is
accompanied by a review of the literature pertinémtthe research aspects of my

methodology.
3.6 Methodology

This study analyses the worksheets that are useatiais museums in the Gauteng province
of South Africa for appropriateness as instruméotsacilitating learning and to determine
the extent to which the worksheets that are use@pgenheimer Life Sciences Museum

(OLSM) promote learning during a museum field trip.
The following questions were investigated:

1. How appropriate are the worksheets used at varibuseums in Gauteng as

instruments for facilitating learning during museursits?

2. How are worksheets used by school groups duringatiieof a biology exhibition at
the OLSM?

3. To what extent are the worksheets at the OLSM w¥kedn facilitating learning

during a school visit?

My research work was done in two phases. Phasevasenalysis of worksheets and phase

two was a case study.
3.6.1 Research design

This research falls under the qualitative, intetipee paradigm. | chose the qualitative,
interpretative paradigm as it suited what | intehtie do: describing and interpreting social

phenomena directly from its natural setting. Thare two main paradigms that have
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influenced educational research in the recent ghst:quantitative (or positivist) and the

gualitative (or interpretative) paradigms (OpieP20Burton, Brundrett, & Jones, 2008). The
two paradigms represent opposing worldviews witlpards to ontology and epistemology

(Burton et al., 2008). The positivist paradigm eagbkes an objective approach to studying
social phenomena. It focuses on observation, meamnt and prediction as a means of
understanding human behaviour. Positivists viewwkadge as generated from observation
and experiment (Dash, 2005). On the other hand,irttegpretative paradigm stresses a
subjective approach to studying social phenomehacohcentrates on describing and
interpreting evidence to bring about meaning. Tae@igm supports the belief that reality is
constructed by subjective perceptions and predisticannot be made. In the interpretative
paradigm researchers need to immerse themselvesthet data and search for what is
important (Burton et al., 2008).

3.2.2 Quantitative versus qualitative

Each of the two paradigms discussed above focusesitber of the two main research
approaches: quantitative and qualitative. The dizive and qualitative approaches are
often associated with the positivist and the imetipe paradigms respectively. However
there is an overlap as educational researchersteaded to frequently use both approaches
(Opie, 2004). Quantitative involves determining aims of characteristics on display whilst
gualitative involves describing the characteristafsevents or people. Quantitative data
therefore provides evidence of the scale or redaimportance of a problem whereas
gualitative data attempts to offer an explanatiomterpretation (Burton et al., 2008). Unlike
the quantitative approach in which the researchanipulates the study setting, the
gualitative approach is a discovery oriented apgro&here no prior controls or limitations
are placed on the research settings or outcomesddta that is collected is directly from the
natural environment or setting where the phenomeisobeing studied (Patton, 1990).
Burton et al. (2008) suggests that a combinationboth quantitative and qualitative
approaches in research could significantly stremgtéwguments as numerical data will give
immediate point of impact to the reader whilst thmlitative evidence give meaning to the

numbers thereby enriching the interpretation aralyais.
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3.2.3 Phase one of the study: a descriptive, quatdiive and qualitative approach

The aim of this phase was to analyse worksheetsatieaused at museums during museum
visits and evaluate their effectiveness as instniméor facilitating learning. A combination
of descriptive quantitative and qualitative apgites was used to analyse the worksheets.
Descriptive research is research that involvesrdesg exactly and accurately the facts and
characteristics of the subjects of investigatiorthwihe aim of making an evidenced
commentary of the current situation (Isaac & Midha®81; Burton et al., 2008). My
approach to phase 1 was descriptive in the seraeittliinvolved describing exactly and
accurately the characteristics of the worksheeds were chosen for the study. It was also
guantitative and qualitative because there was umeaeent of the amounts of characteristics
displayed by the worksheets followed by an expianatf what the measurements meant.
Twenty-three worksheets were analysed. The reseasttument that | used to analyse the
worksheets and how | obtained and selected theshesks are described in later sections of

this chapter.
3.2.4 Phase two of the study: A collective caseaidy

The aim of this phase was to provide informationhow worksheets are used by groups of
learners during a museum visit and determine thenéxto which the worksheets are
effective in facilitating learning during a musewsit. Allen’s study (2002) showed that it
was possible to capture moment-by-moment learningisitors through the recording and
analysis of visitor conversations as they move uglo the museum. The use and
effectiveness of worksheets during museum fieldtigpsurrounded by controversy. | realised
that capturing the moment-by-moment events of wueks use in reality would make the
events speak for themselves on how worksheetssack and the extent of their effectiveness
in facilitating learning rather than me the resharcinterpreting or judging the events. In
order to find out as much as possible about tleeofisvorksheets during museum visits and
hence get a more complete picture of worksheet lugg;ussed on a number of cases. |
therefore chose a case study approach which rejainein-depth study of a real social
activity in a real situation with real people (Op2904). This made my approach a case study
type called ‘collective case studies’ whereby a hanof individual studies are carried out to

gain a fuller picture (Stake, 1994 in Cohen, Mani&rMorrison, 2000). My collective case
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studies involved 11 groups of learners (cases). Heglected the eleven groups and the case

study site, the instruments that | used for gatigedata are all described in a later section.
3.7The research instrument for phase one: The workshéanalysing instrument

Figure 3.1 below shows the worksheet analysingrunstnt. This is followed by a

description of how | developed the instrument.

The worksheet analysing instrument

Characteristics of Sub-categories Frequency Comments
worksheets (categories)

(1a) Number of tasks in the workshegtTime/question (T/Q)

1. Task density (1b) Number of displays to be visited Time/display
to complete the worksheet

(2a) Pre-visit orientation tasks

2. Orientation cues (2b) During visit orientation tasks

(2c) Is there a map or directions in the worksheet

(3a) Tasks requiring information from text/labels

(3b) Tasks requiring information from objects

3. Information source (3c) Tasks requiring information from audio-visual
presentations

(3d) Information requiring information from the teacher
museum educator or tour guide

(3e) Tasks requiring prior knowledge

(3f) Tasks requiring information from practical actiggi

(4a) Tasks with 1 correct answer only (no choice)

4. Level of choice (4b) Tasks with 2 or more correct answers (some choice

(5a) Lower order tasks (knowledge)

5. Cognitive level (5b) Medium order tasks (knowledge and application)

(5c¢) Higher order tasks (analysis, synthesis and evahjat

(6a) Tasks requiring oral answers only

(6b) Tasks requiring oral and written answers

6. Response format (6¢c) Tasks requiring pictorial presentation for answers

(6d) Tasks requiring action only, no verbal answers

(6e) Tasks requiring answers in form of written textyon

(7a) Open-ended tasks
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The worksheet analysing instrument

7. Question format (7b) Closed —ended tasks

(8a) Tasks connecting to classroom topics

8. Classroom connection | (8b) Tasks with no connection to classroom topics

(9a) Tasks requiring students to work in pairs or groups

9. Social interaction (9b) Tasks requiring teachers/tour guides to work with
students

(9c) Tasks requiring students to work individually

(10a)High

10. Site specificity (10b) Low

Fig 3.1: The worksheet analysing instrument.

| developed the worksheet analysing instrumentguie ten worksheet characteristics that |
described in chapter two namely: task density,nbaiion cues, information source, level of
choice, cognitive level, response format, questiormat, classroom connection, social
interaction and site specificity. These charactiegsare listed in column one of the
instrument as categories. The development of teieument was informed by literature, my
own personal experiences as a museum visitor addciively from a preliminary
examination of the nineteen worksheets that | a&ealy| took each of the ten characteristics
above to represent a category and therefore theuiment had ten categories. The ten
categories were coded 1-10 as shown in Fig 3.1ealdahen identified the various forms of
each category using literature where possible aakl these forms to be the subcategories of
the various characteristics. For example, catedotgsk density was described by Kisiel
(2003) as having two forms: number of tasks in akaloeet and number of halls to be visited
in order to complete theorksheetsl replaced halls with displays after an observatlat the
museums in my study did not have halls but ratlisplaly areas on the same floor or area. |
then took the two forms; number of tasks and nundfedisplays to represent the two
subcategories for the category task density. Fer dategory information source, Kisiel
(2003) had identified two forms of information soes: object and label text. However, | also
identified three other sources from my own museunpegences as a museum goer during a
visit to the Walter Sisulu Botanical garden withgeoup of teachers. We were given
worksheets to complete. The worksheet questionssgsz on the importance of biodiversity.
The tour of the garden did not provide any inforiorafrom the objects in the garden or text.
We however managed to answer the worksheet quesiging prior knowledge, information
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from our tour guide and from a video presentattat tve were shown. | therefore considered
prior knowledge, audio/visual presentations andtéaeher/museum educator/tour guides as
possible sources of information and hence alsoaabories to the category, information
source. During a preliminary examination of worketisefrom one of the museums, |
discovered that some of the tasks in the workshesgjgired information from practical
activities, hence practical activities was alsoeatitb the category information source as a
subcategory. This process was repeated for altdbegories. Each category was assigned a
code and the corresponding subcategories for earticydar category were also coded. The
codes for the categories were numerical and thasthé subcategories alphanumerical (the
subcategories were assigned the same number asc#tegory number plus a letter to
differentiate between the various subcategories).eikample, the characteristic task density
was assigned the number (1) and its two subcagsgonumber of tasks and number of
displays to be visited were then coded (1a) and (@fpectively. The identification of all
possible forms of each category and the subsequenbering of the identified subcategories

resulted in the development of the instrument shiowiig 3.1 above.

It is important to note that the category cognitigeel was divided into three subcategories
namely lower order. knowledge, medium order: corhension and application and higher
order: analysis, synthesis and evaluation. Thiegmatsation is a simplification of Bloom’s
taxonomy (Bloom et al, 1956). This simplificatiorasvadopted using ideas from Green and
Rollnick (2007) which suggest that comprehensioth @oplication (Bloom’s levels Il and Ili
respectively) are more or less comparable in tesmsognitive demand and that analysis,
synthesis and evaluation (Bloom’s levels IV, V, a¥itl respectively) are regarded as

collectively embracing higher order thinking alds.
3.4  The research instruments for phase two — A colleate case study

Phase two of my research involved audio-recordomyersations of 11 groups of learners as
they moved through the museum. In her researclenA{R002) made it very clear that
recording of extended conversations of visitorsairmuseum environment was a very
challenging task due to the massive amount of amlreise. To overcome this challenge,
my supervisor provided me with high quality cordlesd portable digital audio recorders
which | then used to collect the data. The devisese used in conjunction with small

detachable microphones to improve the quality efrécordings. In addition to the recorded
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conversations | also made a backup of notes fronoinsgrvation of the groups. These notes
included an indication of the exhibits that eaclougr visited and a description of the
observable behaviour of the group members as theg woving through the museum for
example whether they were using worksheets orwioéther they were completing them or

just discussing the questions.
3.5 Improving the quality of the research

In order to improve the quality of this researclkeréhwas need to look into the issues of
trustworthiness. To quantitative researchers, wroithiness refers to the issues of validity
and reliability. In qualitative research, trustworresearch means that the research should be
credible, dependable and confirmable. These coscapt however said to be extensions or
adaptations of the concepts of validity and religb(Scaife, 2004). Validity can be defined
as the degree to which a research instrument mesasuhat it purports to measure. In
gualitative research it refers to the meaningfudndé®mnesty and rightness or correctness of
the claims made based on the scope of the colleetied(Cohen et al, 2000). | used a number

of strategies to improve the trustworthiness ofrésearch instruments.

3.5.1 Validation of the worksheet analysing instrument
The validity of the worksheet analysing instrumesats checked through face validation. This
involves using an expert in a specific field ofdstuo check if the instrument measures what
it is meant to measure. | gave the instrument fmeds (an expert in informal education, an
academic who is an experienced life sciences lectir Wits School of Animal Plant and
Environmental Sciences, a museum educator, andwp gf ten Life Sciences teachers) to
check whether the instrument categories were ratesad if they catered for all the features
of a worksheet. The experts were also asked todutdf the wording for the various sub-
categories were not ambiguous. These experts sieggasnumber of changes which were
considered and some of them incorporated into misé¢rument. Below are the suggested
changes that were incorporated into the instrument:

0 A third sub-category (2c) was added to category2there a map or directions in the

worksheet?
o The wording of sub-categories 4a and 4b for thegml ‘level of choice’ were said to

be vague. The sub-categories were therefore rewasdollows —4a asks with one
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possible answemwas changed tdasks with one correct answer4bTasks with 2 or
more possible answersvas changed tdasks with 2 or more correct answers

o The wordverbalwas substituted with the woatal in sub-categories 6a and 6b. This
change was a result of a suggestion that text lsanb& described as verbal but these
sub-categories refer to something expressed inespfatm only.

0 Sub-category 6¢c was changed frofasks requiring non-verbal and written
answersto Tasks requiring pictorial presentation only.

0 Sub-category 6d was changed frdrasks requiring non-verbal and unwritten to
Tasks requiring action only no verbal answer®.g. search, observe.

o A fifth sub-category (6e) Tasks requiring written answers only was added to
category 6.

0 A third sub-category to category 9 was added (©d)asks requiring students to

work alone.

3.5.2 Reliability of the worksheet analysing instrument

Reliability of an instrument or a data-gatheringgaedure is defined by Scaife (2004) as ‘the
extent to which a data-gathering process produceas results in similar conditions’ p. 68.
The test-retest procedure or ‘triangulation by aesleers’ was used to judge the reliability of
my worksheet instrument. This procedure involvedratependent application of the data-
gathering procedure to the same subjects by thifeeresht researchers (Scaife, 2004). |
therefore, analysed three worksheets using theumsint and recorded the results. | then sent
the three worksheets and the instrument to two roffeople who also analysed the
worksheets using the same instrument. The two peagke a PhD fellow and a biology
lecturer in the University of the Witwatersrandisigion of Maths and Science Education. |
then compared these two people’s results with mime results were the same for all the
categories except for categories three (informagmurce) and five (cognitive level) of tasks.
The category information source was difficult aseitjuired familiarity with the exhibits. |
had to describe the exhibits to them then discodsagree on the source of information for
each task. For category five there was disagreemerihe cognitive level of a number of
tasks. We discussed this discrepancy and idemtifiee main cause of the disagreement: that
for some of the tasks, if the museum visit is dafter the learners have been taught the topic
that is covered by the tasks, then the tasks woaldt knowledge level. However, if is their
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first encounter with the topic, the tasks wouldab@ higher level. An example of such a task
is:

A wetland is land which is flooded with water maofsthe time. Give one good reason why we should
look after our wetlands and not destroy them.

If the learners have learnt about wetlands betoeevisit, they would simply recall the points
from the lessons. If, however, their visit is lreftearning about the topic then they will have
to examine and analyse the wetland features todiridvhat it has that would be important to
warrant our protection. This discussion highlighitgl hence supports the argument of Green
and Rollnick (2007) that for one to easily allocaugestions to cognitive levels calls for
familiarity with the teaching situation. In our eagherefore, in order for us to agree on the
cognitive level of the worksheet tasks, we neede@inow the kind of knowledge learners
bring to the museums. To overcome this problededided to find out from the museums
what their rationale was for constructing the wadets. One curator didn’t know as they
were using worksheets that had been prepared hysaum educator who had since left the
institution. The other three people at the otheeghmuseums that | managed to contact (two
museum educators and a curator) said that theirsfe@s on whether the learner would be
able to answer the question using information i useum (exhibits, presentations, text
labels etcetera) meaning that the assumption wdeldthat they are encountering the
information for the first time. With this informatn, | decided to assume that the learners
would not have covered the topic in the classroefore the museum visit.

3.5.3 Improving the quality of phase two research instrunent

One way of improving the validity of research instents is to carry out a pilot study
(Sanders and Cramer992). A pilot study is a study that is done tpttr uncover and solve
any problems that may be inherent in the study authbefore full implementation
(Hitchcock and Hughes (1989) in Cohen et al, 20B0@ting of my phase two research tool
was done on the first day of the 2008 edition & ¥ebo Gogga exhibition (see section
3.7.2). The pilot study involved five grade sixraars from a public school, two girls and
three boys. Prior arrangements had been made gth garents and consent forms signed.
The purpose of the pilot study was to test the @uelcorders that were to be used to record
the learner conversations and to try and detecipanlylems that could arise during the main
study. The recorders were put into the learnergkets or under the uniform out of the
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learners’ sight. Hiding the recorders from the heas’ sight was done to try and make the
learners ‘forget’ that they were being recorded asonot to affect the nature of their
conversation and their behaviour as well, whicla isoncern among museum professionals
when data gathering involves audio-recording wsitAllen, 2002). Small microphones
were then connected to the audio recorders anag@itmthe collar area of the learner so as to
be near their mouths. The microphones were us@udgmve audio quality of the recording
and to capture the learner conversations evensescahere the ambient noise was huge and
the learners were talking in low tones (Allen, 2D0R did not give the learners any
instructions as to how they should move throughntiiseum. They were given the freedom
to move as they liked. The recording was done fa lsour only as | assumed that one hour
was long enough to enable me to uncover any pesgildblems. | did not transcribe the
entire conversations. Instead, | played back alffike recordings making some notes.

3.5.4 Results of the pilot study

Initially the learners moved together as one graug then they split into two groups: one
group of two boys and the other group of two giisd one boy. During playback |
discovered that during the period when they wer@ingptogether as one group, there were
many instances where they had almost separatetthdykept on asking each other whether
or not they weren’'t supposed to move as one grdiey eventually split however. | also
discovered that one recorder captured the convensfalr the whole group. So when | played

back the five recordings, it was like listeninghe same conversation five times.

The pilot study showed that these learners didcgodahrough the museum individually. They
moved in groups and in conversation confirming dbservations of McManus (1985). The
study also showed that one recorder was enougtctod the conversation of a group of 2-5
learners. Therefore, in the actual study, individearners were given the recorders. The
assumption was that the learner with the recordiéewentually come together with others to
form a group. In addition, the pilot study also wied that when learners were put into
designated groups, there was a tendency to keeeromding each other that they were
supposed to move in a group. This constant remihddrthe potential to make the learners
more conscious of the recording that was takingepland hence control or influence what
they would talk about. Hence a decision was tak&raform groups but rather to give the

recorders to individual learners and allow thenfioton their own groups. Allowing learners
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to self-select their group has also been showrrampte social cohesion (McManus, 1985).
The observation that one recorder was enough fwoap made it possible for me to record
the conversations of more than one group at thesdane. However, | could only observe
one group at a time. During playback | also discestethat one recorder accidentally
switched off for the greater part of the recordimge. Fortunately, the high quality audio-
recorders had a function which when set would prevbe recorder from accidentally
switching off. This meant that there was no neednie or for the learners to constantly
check if the recorder was still on, an observabgrAllen (2002) which could make learners
to remain more conscious of the recorders. Thedrackd noise did not seriously affect the

recording of the learners’ conversations.
3.6 Data collection — Phase one
3.6.1 Collection of worksheets

My initial intention was to collect worksheets froamound the country (South Africa). |
searched the internet and created a data basetwflnacience related museums in the
country with both the physical and the email adsigesand the telephone numbers. | emailed
letters (See Appendix B) requesting for worksheeis for permission to analyse them to all
the museums that could be reached through emad. i@aseum responded immediately
sending me five scanned worksheets. It was thishbait worksheets which made me realise
that an accurate analysis of the worksheets waddire familiarity with the museum setup
and the actual exhibits. This led me to narrow @ygling from covering the whole country
to the Gauteng province where | would be able it ¥he museums. | emailed 15 museums
in Gauteng. Three of these institutions said theyewesearch institutions and hence do not
produce any worksheets. Five of the museums didreggond to my emails and when |
called them, they said that although they did g#tosl groups visiting them ocassionally
then, having school groups visiting was not theaimthrust hence they did not produce any
worksheets for learners. Two museums simply sag tto not produce any worksheets for
learners. Four museums responded favourably inajudihe one that had sent me some
scanned worksheets and invited me to visit them getdthe worksheets. | could not get
through to the last museum by email or telephorterence it was left out of the study. A

total of 53 worksheets were collected from four sums in Gauteng. The details of the
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museums and the number of worksheets that werectedl from each museum are shown in
table 3.1 below.

Table 3.1: Details of museums and collected worksets

Institution* Total number of Number of worksheets for each phase
worksheets made
available Foundation Intermediate Senior FET**
(grades 0-3) (grades 4-6) | (grades 7-9) | (grades 10-12)

Museum Z (A zoological garden) 19 6 11 2 Nil
Museum B (A botanical garden) 17 2 5 3 7
Museum E (An environmental centre) 4 nil 4 nil Nil
Museum A (History of medicine) 13 nil 13 nil Nil
Total number of worksheets 53 8 33 5 7

*Actual names of museums not used to maintain dentfiality, **FET-Further Education and Training Band.

When | was collecting these worksheets, | did rteha predetermined system on how to
sample the worksheets as | had no idea of how neamh museum had. Hence, the
worksheet collection was random. At museums Z anth® educators who attended to me
simply pulled out the worksheets from a number rafngkrs where they were kept and gave
them to me. At museum E the curator gave me all $ets of worksheets which they used.
The museum A curator gave me all 13 sets of wokdshthat she said they have developed

for use at the museum.

Table 3.1 shows that only two of the four museuisad B) produce worksheets for
foundation phase and senior phase learners. Alt fouseums produce worksheets for
intermediate phase. Only one of the four museunjsp{@duces worksheets for Further
Education and Training band. The intermediate phas&sheets which are common to all
the four museums were therefore chosen for analygie other reason for choosing
intermediate phase worksheets was an observat@anirtkermediate phase learners visit
museums most. This reason was given by museumsdEAarurators for producing

intermediate phase worksheets only and Lelliott2)0Q) study also supported this

observation.

The focus of phase one of this research was tysmahe worksheets that are for use during
museum visits i.e. when learners are at the musddomwever, the intermediate phase

worksheets that | had chosen for analysis had aunebof pre-visit, during-visit, post-visit
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and general worksheets. Therefore, the workshesded to be categorised. The following
five categories were chosepre-visit, during-visit, post-visit, general and other. These

categories are explained in Table 3.2 below.

Table 3.2: Definitions of worksheet categories

Category Definition
Pre-visit Worksheets that are meant for use by learnershabsi preparation for the museum visit.
During-visit Worksheets that are meant for use by learnereantiseum when they visit.
Post-visit Worksheets that are meant for use by learners &tegthool after the museum visit.
General Worksheets which, though meant for use at the nmskuring the museum visit can be completed byehener
without the learner having to visit the museum.
Other Worksheets that cannot fit in any one of the ofber categories.

The five categories above were used to categdresentermediate phase worksheets. The

results of the categorisation are shown in Tal8ebglow.

Table 3.3: Results of the categorisation of interntkate phase worksheets.

Name of Pre-visit During-visit Post-visit General Other Total
museum
z 1 3 3 4 0 11
B 0 2 0 2 1 5
E 0 4 0 0 0 4
A 0 13 0 0 0 13
Total 1 22 3 6 1 33

Table 3.3 above shows that there were worksheetacgh category (see Appendix A for an
example of a worksheet from each category). Thevsig the during-visit and the post-visit

worksheets are all from one museum and when | weonugh them, | could see that they
build on each other. The pre-visit worksheet prepadearners to see rhinos. The during-visit
worksheet deals with the learner who is lookingha&t rhinos. The tasks in this worksheet
help the learner to learn about the life and charmtics of the rhino. The post-visit

worksheet helps the learners to consolidate whegt would have learnt at the museum. The

pre-visit and post-visit worksheets were left oluth@ analysis process as they fell outside the
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focus of the research, which is the analysis oingdvisit museum worksheets. The ‘general’
worksheets, though meant for use during the museisih were also excluded from the
analysis. The reason for excluding them was thetfat a learner does not need to visit a
museum in order to complete them, which makes thes&sheets unsuitable for use as
during-visit museum worksheets. The general worktshe/ere considered unsuitable for use
at the museum because | felt that if learners coaidplete the worksheets without having to
leave the classroom, why waste their valuable masgme by asking them to do something
they can do at school. Museums are meant to beplabere learners are exposed to that
which they cannot find in the classroom. The wodethunder the category ‘other’ had two
sections, a pre-visit and a during-visit sectiothdrefore, could not fit it into any of the other
categories and so created the ‘other’ categornhotigh the whole worksheet did not fit into
the during-visit category, the during-visit sectidid and as it is used by learners at the
museum when they visit. The during-visit sectidrine worksheet was therefore analysed.
It is also important to note here that | appreciates idea of combining pre-visit and during-
visit tasks into one worksheet as this may helmlea to prepare for the museum visit if they
decide to familiarise themselves with the workshesetks. A total of 22 during-visit

worksheets and one worksheet in the ‘other’ categ@re analysed.
3.6.2 Analysis of the worksheets: Description of the progss

The worksheet analysing instrument was administenethe following manner: | went
through one worksheet at a time until | had gomeugh all the worksheets that | analysed.
During the analysis, | focused on one category #itme. | started with category 1, task
density, went through the worksheet marking eask ta question with the codes for task
density. If one looks at worksheet Al (Fig 3.2)dvel there are 8 tasks and all are marked
with the code la. Where | encountered multiparestjons, | coded them as separate
guestions, if there was clearly a different taskdea introduced. For example task 3 has 2
parts. Part 1 requires a learner to describe hevddttors are dressed and part 2 requires the
learner to identify the risks involved. The twokaslemand different information from the
learner hence they were counted as two separdt® (f@sk 3 and task 4). | would then move
on to the next category and would analyse all theksheet tasks for that particular category
again marking every task with the appropriate cddeould repeat the process with each
category until I had examined every worksheet faskll the categories.
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Fig 3.2: An example of an analysed worksheet
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At the end of the analysis, the worksheet would llikce worksheet Al in Fig 3.2 with every
task marked with the codes 1-10. Where a code $sing (for example code 2 is missing
from the tasks in worksheet Al) it may mean tha teatures of that characteristic are
missing or cannot be quantified. In such a caspla@atory notes would be added under the
column labelled comments. For category number 8clvHooks at the connection of
worksheet tasks to the classroom topics, | fisted all the topics that were covered in the
worksheets then used the Revised National Curmcultatement (NCS) document to
determine if the tasks were aligned to the clasardalso sought the help of an experienced
primary school Natural Science teacher who helpedtonestablish the topics that were
aligned to the school curriculum. Three of the nomse had also told me when | was
collecting the worksheets that they aligned therksheets to the school curriculum to make




them relevant to the visiting learners and theackers. It was from this teacher that | learnt

that the topics about the history of medicine the¢ covered in the worksheets from

Museum A fall under Social Sciences not NaturakeBces. The results for the analysis of

each worksheet were then summarised using the heeksnalysing instrument template as

shown below for worksheet Al.

Results from analysis of worksheet A1

2

Characteristics Sub-categories Frequency Comments
(categories)
(1a) Number of tasks in the workshegetTime/question (T/Q) 8 1.9
(min)
1. Task density
(1b) Number of displays to be visited Time/display (min) 1 15
to complete the worksheet
(2a) Pre-visit orientation tasks - Worksheet has picture]
that learners can use 1
2. Orientation cues (2b) During visit orientation tasks - identify the display
and the objects.
(2c) Is there a map or directions in the worksheet -
(3a) Tasks requiring information from text/labels 0
(3b) Tasks requiring information from objects 7
3. Information source (3c) Tasks requiring information from audio-visual 0
presentations
(3d) Information requiring information from the teacher 0
museum educator or guide
(3e) Tasks requiring general knowledge 1
(3f) Tasks requiring information from practical actiggi 0
(4a) Tasks with 1 correct answers only (no choice) 3
4. Level of choice (4b) Tasks with 2 or more correct answers (some choice 5
(5a) Lower order tasks (knowledge) 4
5. Cognitive level (5b) Middle order tasks (knowledge and application) 4
(5c¢) Higher order tasks (analysis, synthesis and evahjat 0
(6a) Tasks requiring oral answers only 8
(6b) Tasks requiring oral and written answers 0
6. Response format (6¢) Tasks requiring pictorial presentation for answers 0
(6d) Tasks requiring action only, no verbal answers 0
(6e) Tasks requiring answers in form of written textyon 0
(7a) Open-ended tasks 0
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Results from analysis of worksheet A1
Characteristics Sub-categories Frequency Comments
(categories)
7. Question format (7b) Closed —ended tasks 8
8. Classroom connection | (8a) Tasks connecting to classroom topics 8
(8b) Tasks with no connection to classroom topics 0
(9a) Tasks requiring students to work in pairs or groups 8
9. Social interaction (9b) Tasks requiring teachers/tour guides to work with The museum educatqr
students can help by
facilitating the
discussion
(9c) Tasks requiring students to work individually 0
(10a)High High
10. Site specificity (10b) Low 0

Fig 3.3: Template showing how worksheets were anagd and how the results for each
worksheet were recorded
The raw numerical data from the analysis of thekaloeets from each museum were then

combined and summarised in a single table (see KppE).

As can be seen in the above summary of resultwdoksheet Al, the analysis produced data
which was in numerical form. The analysis and dsstan of results were therefore combined
with qualitative explanations in chapter 4 to méke numerical data more meaningful and
to try and paint a clearer picture of the propsraed dimensions of the worksheet that were

embedded in the numerical data.

3.7  Data collection, phase two: Worksheet in use — albective case study

The second phase of this study was carried out. &M The aim of this phase of the study
was to determine the extent to which the workshibetisare used at OLSM promote learning
during a museum field tripThis phase involved recording the conversationsstatient
groups as they went about their museum visit, hengealitative approach was used. | first
of all analysed the whole set of worksheets tlzat bheen prepared for the exhibition and
evaluated their appropriateness as instrumentfabilitating learning during the exhibition
(See table 5.1 in chapter 5). | then observed andrded the conversations of learners as
they went about their tour of the museum. The avelborded conversations were supported

by my own observation notes.
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3.7.1 Museum selection

| chose OLSM for the second phase of the studywiormain reasons. The first reason was
that the museum is conveniently located at the &hsity of the Witwatersrand where | was
working part-time. The location of the museum wasadvantage to me as | could and did
familiarise myself with the exhibition by attendirthe planning meetings between the
curator, the service students who were going taobéxaind the other exhibitors from outside
the university. This helped me to know in advaree éxhibits that would be on display and
how the exhibition would be organised. Familiargsinith the exhibition was important as |
intended to do my own transcription and accordmglten ‘familiarity with the exhibition is

a key requirement for good transcription’ (2002,/R The second reason was that the
museum holds a temporary four-day annual life sgefrelated exhibition in September or
October. One of the challenges that Allen in @2study faced was that they had to wait
for a long period (daily for twenty days) to geppagpriate participants. With a limited time
for data collection, using this four-day exhibitia@s going to be advantageous as it meant
that | was not going to need long periods of timeét enough and appropriate participants
(at least 8 groups, two from each phase: foundatiermediate, senior and FET). The
exhibition is calledYebo Gogga Yebo Amablomb sent letters to the OLSM curator
(Appendix B) requesting for permission to carry ooy research at the museum and to

analyse their worksheets. The permission was giante

3.7.2 Overview of the Yebo Gogga exhibition

Yebo Gogga Yebo Amablomo is a temporary exhibitibat is organised by the OLSM
curator and undergraduate students at the Schaatiofal Plant and Environmental Science
(APES), Faculty of Science in the University of tétwatersrand in collaboration with
several institutions. It focuses on themes thatteelo the complex interactions that occur in
the natural world and the impact of humans on thetseactions. The main objective of the
exhibition is to engage and educate the publidjqaarly school learners about arthropods,
animals and plants and their context within biolo§¢hools and the general public are
invited to attend the exhibition free of chargeclkEgear the exhibition is aligned towards a
specific theme. In 2006 the theme was on healthdisehse and the title of the exhibition
wasUmuthi In 2007 the theme was about partnership betwaerahs and nature and it was
called Ubuntuin nature it's all about partnerships’'The 2008 edition of the exhibition (the
year when | collected my data) was held from th8 ®7the 38' of September. The main
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theme of the exhibition wadDefence’and the title wasDefender — Bugs, Plants and
Animals strategise defencelrhe goal of the exhibition was to show the pulblaw plants
and animals defend or protect themselves agaimst &memies; their survival strategies.
Some of the organisms’ defence mechanisms are wbwibile others are not and the public
was being invited to come and experience these amiins for themselves. The other theme
which was reflected in many exhibits was about llaem that we humans cause to the
environment. For example how we destroy wetlandsllu@ the environment and

indiscriminately kill wild animals using snares.

The exhibition had more than thirty exhibits. TaBld describes twenty of those exhibits.

The twenty exhibits are the ones on which the wogk$s questions were based.

Table 3.4: 2008 Yebo Gogga exhibits

Exhibit Exhibit title in the worksheets
Recycling Make haste reduce waste
Earthworms Underground defenders*
Cockroaches SA Roachman
Melville kopjes Defending our heritage*
Rand water Defenders of water, our most preciossuee*
Dung beetle Saving biodiversity for future genenagi
The Walter Sisulu garden Green defenders for all*
Bees Bee-ing social
Fossils War and peace in the distant past
Arthropods Arthropods arsenal*
Reptiles Scale up your defences*
Mosquitoes The moz squad
Drosophila Drosophila
Seed dispersal Seed dispersal
Locusts Locusts
Owls Urban wildlife warriors
Birds Defenders of the skies*
wetlands We are the defenders*
Plants Defending the kraal*
Arachnids- spiders and scorpiongwesome arachnids — The aggressive defenders*

*Titles that highlighted the theme of the exhihitio

Nine of the exhibits were given titles that woulshstantly remind learners of the theme of
the exhibition. These titles are marked by an &dten table 3.4 above. However, the titles
were only indicated in the worksheets not at thailak tables. Each exhibit table was

assigned an explainer who was there to exolairethéit and to help with the answering of
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the worksheet questions. The explainers could bestidents, the exhibitors or volunteers.

These people were taking turns to man the exhibits.

3.7.3 OLSM worksheets

Worksheets at the museum are generated by undaggeadtudents in the School of APES.
The students get questions from the exhibitors thied compile them into booklets. The
worksheet questions are contributed by the exhibitwho are people of different
backgrounds not necessarily educators and maytathec quality of the questions. The
worksheets/booklets are prepared for all the ftnaasps in the school hierarchy structure. It is
the extent of effectiveness of these worksheet$aaiitating learning that | wished to

investigate in phase two of my study.

3.7.4 The research sample

Unlike in previous years, only 11 schools (8 priynand 3 high schools) ten of which were
private schools and one public booked to attend 2088 edition of the Yebo Gogga
exhibition. The main reason for the low turnout viesause the exhibition was being held
when all public schools had closed for the thirdnteschool holiday. All the schools that
booked for the exhibition were therefore considef@dthe case study. School Heads of
booked schools were contacted via e-mail to asktlieir permission to involve their
students in my study. (see letter to principalsAppendix B) Seven schools (All private
schools) granted this permission. Information shesisuring confidentiality and disclosing
all aspects of my research as well as consent f¢Appendix B) were then sent to these
schools for learners’ consent (and parental cohserthe case of the learners under the age
of fourteef{ to read and sign if they were willing to partidipén my study.

3.7.5 Recording of conversations and observation of schbgroups

For each school whose learner conversations wegerded, the following steps were
followed. | approached the teachers and introduncgskelf. The teachers chose one learner or
two (depending on the availability of the recordidrem among those whose consent forms
had been signed. | switched the recorder ont set the non-switching off mode, then put it

in the learners’ pockets or under the uniform ofitthee learners’ sight. I connected a

8
The age of consent as approved by the University’s ethics clearance committee
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microphone to the recorder and pinned it to théaca@rea near the mouth of the learner. |
then moved away and followed the learner at a migtal observed each learner or group
unobtrusively throughout the recording and madaitiet field notes. To make my tracking
of learners more inconspicuous | put on a greehif-which was the exhibition shirt put on
by the explainers, the exhibitors, the tour guided museum helpers (students who were
helping out at the exhibition). This made me loikle lone of the many green-shirted people
who were moving around in the exhibition area. Gokool arrived with a group that had
been already chosen for me. The learners in thepghad been chosen by the teacher and
told that they would be moving together through tigseum as a group. | did not ask the
teacher for the criterion that she had used to shdbe three learners for fear of offending
her. | made sure to express my appreciation andugtea to all participants for participating
in my study.In total 11 group conversations were recorded. ¥endew of these groups is

shown below.

Table 3.5: An overview of my sample for phase two

Phase Number of groups Grade
Foundation 2 1and3
Intermediate 5 2 grade 4s, 1grade 5 and 2 grade 6s
Senior 3 1 grade 7 and 2 grade 8s
FET 1 Grade 10

The table shows that | managed to get at leasgomg for each phase, so that every phase
was represented. The recording and observatiorhaiod groups was done and completed

during the 4-day exhibition period.
3.7.6 Worksheet use

Worksheets were given to all learners by museurpenglat the entrance of the museum just
before the tour of the museum. The museum helpersnat compel learners to use the
worksheets. Completion of the worksheets was thezefntirely up to the teacher and/or the
learners. Each school group was assigned a todle guho would take them through the
museum. One full class formed a school group. 8fbee the sizes of the school groups
ranged from about twenty to thirty learners. Thieost groups were scheduled to spend only
thirty minutes in the museum as the organisers edamd accommodate as many school
groups as possible during the normal school hdugtveen 9 am and 2 pm) as this was the
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time most schools preferred to visit the museurng@ating to the organisers). Thirty minutes
is however far too little for any meaningful leargito occur. This is because learning
involves linking new ideas with old, assimilatingdaintegrating our experiences into new
ways of understanding, thinking and acting. As suhbls requires time for reflecting and
therefore takes time (Rennie & Johnston, 2004)kilydor the school groups, the organisers
were not monitoring the time that each group wasady spending in the museum. Hence,
in the end, although school groups were schedwedpend only thirty minutes in the
museum, they all ended up spending at least an timre though this resulted in the

exhibition becoming overcrowded.
3.7.7 Transcription of conversations

In my study, conversations were considered to Hacles for the social construction of
knowledge. | first played back all the recorded vaBations and made some qualitative
comments before doing the transcriptions. | did thiget an overview of the conversations. |
then used my observation notes to describe eaalpgraonduct of the museum tour stating
whether the worksheet was used and how it was U$exldescriptions provided just enough
data to inform the reader about the groups’ oveaatlvities and movement through the
museum. Table 5.2 in chapter 5 is a summary obtleeview. The playback was followed
by the transcription. | did the transcription oktleonversations myself because research
findings, (Allen, 2002) have shown that familiarityith the exhibition produces more
accurate transcriptions as it makes it easierterttanscriber to hear what the visitors would
be saying. Not all the recorded conversations warescribed in their entirity. In one case, |
picked out the more striking features as the caat@n was routine: asking the worksheet
guestion, getting an answer and writing it in therkgheet. In another case the groups (two)
filled the worksheets in silence for the greatet paAthe museum tour. In yet another case (4
groups) the learners did not use worksheets andrttoved as one big group of more than
twenty learners. For these groups only represeetanversations or sections thereof were
transcribed. The main criterion that was used imosing to transcribe whole conversations
or sections of them was the use of worksheet. @&k descriptions were however made

about every group including comments on why theveosation was not transcribed.
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3.7.8 Data analysis

After transcribing, the conversations were qualitdy analysed for evidence of learning.
The conversations varied from very short to lengtnes. Data analysis in qualitative
research means making sense of the collected Hatin¢ock, 1995). The analysis protocol
was a group by group qualitative description ofrtiaur of the exhibition starting with the
Foundation phase groups to the FET group. My fureddad goal was to highlight how
learners were using the worksheets and also to dtemtion to evidence of learning in the
transcribed conversations. My descriptions theeelyought to light these interesting issues:
evidence of learning and how learners were usinksieets. Excerpts from conversations
or whole conversations were used as supportingeaeil Indicators of learning (see table
3.6 below) were highlighted in the conversatioms@ipts to signify evidence of learning.
Evidence of learning was not quantified as the aifnthe study was just to find out if
worksheets facilitated learning or not during musdield trips. | also decided to highlight
the differences that were reflected in the convemsa of those who used worksheets and
those who did not as | had managed to capturecookersations of both learners who were

using worksheets and those who were not.
3.7.9 Evidence of learning

The coding scheme or framework for identifying @vide of learning in learner-talk by Allen
(2002) was used to indicate evidence of learnintpénanalysed conversation transcripts.The
framework has five categories and sixteen subcatsyorhese categories and subcategories

are described in Table 3.6 below.

Table 3.6: Framework for identifying evidence of larning in learner-talk (Allen, 2002)

Category 1: Perceptual talk (talk that indicates amawareness of objects of the museum environment)

Subcategories of perceptual talk Explanation

Identification Pointing out to an exhibit or anengsting feature of an exhibit e.g “Guys look ait thullfrog.”*
Naming Stating the name of an object e.g. “Thatsengololo.” *

Feature Pointing out some concrete aspect or gyopérthe exhibit e.g. “Look at those ticks. Their

fillers look like they are animated™

Quotation Drawing attention to exhibit text by resaloud part of a label e.g “For throat infectiamsect
bites...” That's for throat infection™*

Category 2: Conceptual talk (cognitive interpretaton of whatever was being attended to in the exhibit
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Subcategories of conceptual talk

Explanation

Simple inference

Single interpretation of part of exhibit e.g. “Look, it's working so hard to get that” [Learner
looking at a mosquito trying to cross a mosquitbbaerier]*.

Complex inference

Drawing of some kind of inferemb®ut the exhibit element beyond correctly intetipg what has
been explicitly displayed e.g. “Look, they hiderfrdight” referring to earthworms disappearing ung
the soil.*

Prediction

A statement forecasting what is expectétl happen or is about to happen. “That guy vgét
agitated” [Learner referring to a python].*

Metacognition

Reflection on one’s own state of eatror previous knowledge e.g. “Oh! | never kneatth[learner
referring to the fact that birds are the only arénthat have feathers]*.

Category 3: Connecting talk

(any kind of talk thatmade explicit connections between an exhibit and prious experiences)

Life connection

Story, personal association orrlikg of exhibit element to something familiar €ghat’s the stuff
about evolution. My mom is actually teaching abeublution” [learner referring to skeletons of
chimpanzee, human and the Taung child].*

Knowledge connection

Declaration of knowledge gdipédor to visiting the exhibition e.g. “It's a... ggle. We learnt thig
from....” Learner responding to a worksheet questiar said “What do we call a group of wild gee
in flight?™*

Inter-exhibit connection

Any kind of link betweerxhébit elements including the bringing of informai gained at g

previously visited exhibit to the discussion of tberrent exhibit e.g. “Yoh, Ok, so we can use

earthworms like, to save the environment. Like,itbkays here something about waste — orgd
matter. How? | don't get that, | don’t understadi@ihis is an interesting connection to the previg
exhibit which was on recycling of nutrients in order toedlre environment. At that exhibit learng
had suggested use of organic matter as compostnasxample of recycling that saves t
environmenj*

Category 4: Strategic talk (talk of how to use exlHuits)

Categories of strategic talk

Explanation

Use Statements about how to use an exhibit e.gu ‘&fe not supposed to eat. Look, it says ‘a tesernpd
of mint ail inhaling the vapours when steamed iflibg water or added to the bath water. That me
you have to put it in hot water or a bath or srtfe#l steam in it not eat it.” [Learner respondingt
group member who wanted to chew the leaves of brerdlisplay].*

Metaperformance An expression of evaluation of ®r@vn or partner's performance, action or abiligeg. “I don't

think | did a very good job of it."**

Category 5: Affective talk (all expressions of fe@lg including pleasure, displeasure, surprise or ittigue)

Anic
us
rs
he

ans
D

Subcategories of affective talk Explanation
Pleasure Expression of positive feelings or appteni of aspects of an exhibit e.g. “cool, bealtif
wonderful, laughter.”**
Displeasure Expression of negative feelings olikeigowards aspects of an exhibit e.g. “That'sgdigting”
[learner looking at a handful of earthworms heldabyexhibitor]*
Intrigue Expression of fascination or surprise ‘®@0 million cases, Wow!”, Oh! Oh! Oh! Read thid| 80-

90% of cases occur in South Africa” [Learners regdext about malaria cases in the world]. *

*Examples from my present study. ** Examples frofteA (2002)
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3.8 Conclusion

In this chapter | have described my research deamph how | collected the data. The
descriptions were detailed to provide the readéhn wifull account of how | carried out my

study.
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Chapter 4

Analysis of worksheets
4.1  Introduction

This chapter presents the results and the diseus$iphase 1 of my project which was the
analysis of worksheets. The aim of this phase @fpttoject was to analyse the worksheets
that are used at various museums in Gauteng pmv8auth Africa for appropriateness as
instruments for facilitating learning during musefieid trips. The research question that |

was trying to answer is:

How appropriate are the worksheets that are useariaus museums in Gauteng as

instruments for facilitating learning during museursits?

Firstly is the description of the different typedsaorksheets that were analysed. This is
followed by the analysis of the worksheets andwdision of the results.

4.2 Description of the analysed worksheets

Twenty three intermediate, during-visit worksheetsre analysed. How these worksheets
were selected was described earlier in chaptectose3.6.1. A look at the 23 worksheets
(see Appendix A) showed that the worksheets coeldrbuped into three categories namely:
structured, find me and role-play worksheets.Structured worksheets were those that
consisted of a series of tutorial type questiontasks for learners to do. Learners would be
expected to answer these questions using whatefgmation obtained from the exhibits,
the text in displays or the museum educatdfind me worksheets were worksheets with
drawings and/or pictures of some of the exhibitst tre found in the museum. Learners
would be required to locate these exhibits in thes@am. Theole-play worksheet depicted
a scenario that learners were expected to role plag number of worksheets that fell into
each of these categories is shown in Table 4.1wbelthe worksheets were coded for easy
reference in the discussions that followed the ya@mal The codes are alphanumerical. The
letter differentiates the museum from which the kgbeet was obtained and the number
differentiates between the worksheets from the sawngeum. For example worksheets from
museum Z were coded Z1, Z2 and Z3. Worksheets fruseum B were coded B1, B2, and
so on. Of the 23 during-visit worksheets 19 wemcttired, 3 were find me and one
worksheet was a role play.
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Table 4.1: Categorisation of during-visit intermedate phase worksheets

Name of museum Number of during-visit Type of worksheet
intermediate phase w/s*
Structured Find me Role-play
z 3 3(Z1+ Z2 + Z3) 0 0
B 4 3(Bl1+B2+B3) 1 (B4) 0
E 3 2(E1+E2) 1(E3) 0
A 13 11 (A1-Al1) 1 (A12) 1 (A13)
Total 23 19 3 1

4.3  Analysis of ‘find me’ worksheets

As explained earlier ‘find me’ worksheets consistpictures, drawings or clues (short
descriptions) of exhibits that are found in the summ. Three find me worksheets were
among the 23 worksheets. The description of tHa®e tworksheets is given below.

4.3.1 Find me worksheet B4

Worksheet B4 contained pictures and drawings ofmats and plants that are found in a
wetland ecosystem located in the museum. The tasérilearners to use the pictures and
drawings in the worksheet to try and find (or idigmtthe actual organisms. It focuses

learners on finding and hence knowing the plantsaammals that are found in that particular
wetland ecosystem. The worksheet has a hiddentsteuin the sense that for learners who
are not familiar with the required plants and angnéor them to be able to identify the

organisms, they must know the features of the aosgas that are easily identifiable and

distinctive of those organisms. Therefore, ther® list to learn in order to be able to correctly
identify the organisms. However, there is neediediation from the teacher or the museum
educator for these learning opportunities to beatiffely utilised.

4.3.2 Find me worksheet E3

Worksheet E3 is made up of drawings of some ot#tiebits that are found at museum E. At
the bottom of each exhibit drawing is the nameheféxhibit. However, the names have some
missing letters. Attached to the worksheet is agrofheet with some clues in the form of

short sentences describing the exhibits showneanatbrksheet. Learners are required to use
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the clues to locate the exhibits and to fill in thessing letters when they find the exhibits.
The filling in of the missing letters will act asgof that the learners have located the exhibits

or display areas described in the worksheet.
4.3.3 Find me worksheet A12

Al12 contains pictures of a variety of exhibitstthee found in the museum. The pictures in
Al12 are of some of the exhibits from which the stuwed worksheets that are used at that
museum are based. Worksheet Al12 is the one leaarergiven first, according to the

museum A curator. Use of A12 orientates learneteganuseum displays and exhibits.
4.3.4 Deductions from the analysis of find me workeeets
The analysis of find me worksheets shows that tbksheets play similar roles. They:

* Encourage exploration of the whole museum or thebéion area by learners as they

search for the exhibits shown in the worksheet.

* Serve the role of orientating learners to the mosemvironment before they start

working on structured worksheets.

* Help learners to be aware of the location of exhkilbefore they embark on

completing the more demanding structured worksheets

* May encourage learners to try and observe the alisplexhibits more carefully in

their search.

* Are not too demanding mentally and therefore learaee likely to enjoy completing

the task.

Find me worksheets if used properly and at thetrighe (beginning of the museum
exploration) serve a very important role of orig¢imgn students and promoting social
interaction. Orientation is one aspect of the ptaistontext of the CML (Falk & Dierking,
2000) which if not considered, may negatively intpan the museum experience. Hence
providing some means of orienting learners is likiel impact positively on their museum
experience. According to Bowker (2000), childremchéime to look at exhibits before they
can work out or answer the questions. Children atsd to wander around the museum first
in order to familiarise themselves with the museenvironment and the location of the
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exhibits. This reduces the novelty effect which lh@gn shown to impact negatively on
learning (Price & Hein, 1991).

4.4  The role-play worksheet A13

The role-play worksheet is based on an exhibitde@ a healing scene by a traditional
healer (A sangoma). Learners are expected to adhewscene. There should be a sangoma
and patients with a variety of ailments who comecémsult the sangoma. The sangoma
should know the herbs to give to his/her patielfithe role playing is done properly, it can
be an insight for the children into the world aditional healers. Apart from bringing variety
to the museum experience, it is likely to give stitey impression to the learners as it will
immerse them into the social situation therebysfaming the information about traditional
healing to experience (Blatner, 2002). Effectivée rplaying however requires time which
may not be available during the tour of the musekiffective role playing also requires

expert mediation (ibid).
4.5  Analyses and discussion of the structured workshest

Structured worksheets are made up of many diffexgrgs of questions focusing on one or
more exhibits. A total of nineteen structured wbsets: 3 from museum Z, 3 from museum
B, 2 from museum E and eleven from museum A wei@dyaad. Each of the nineteen
worksheets was analysed for the following ten attarsstics: task density, orientation cues,
information source, level of choice, cognitive lgveesponse format, question format,
classroom connection, social interaction and gexiicity using the tool that | designed and
described in chapter 3 section 3.3. The analysisgulure was described in section 3.6.2 of
chapter 3. Summaries of the raw data for each nmusga shown in Appendix C. Each table
in Appendix C is a summary of the results of thalgsis of worksheets from each museum.
Below is a presentation of the same results butbooed for all the worksheets from the four
museums. The results and discussion are presented/arksheet characteristic at a time in
the following order: first is the results and dission of task density, followed by orientation
cues, then information source, level of choice,nitbge level, response format, question
format, classroom connection, social interactiord dastly site specificity. For each
characteristic, | started by briefly explaining witais about. Then in the form of a table, a
bar graph or a detailed description, | presentedelults and the discussion.
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45.1 Task density

Task density refers to the number of questionshermiorksheet and the number of displays
that the learners are expected to visit in ordecaimplete the worksheet. Task density and
duration of the tour, excluding lunch breaks areduto determine the time (in minutes) that
is available per question (T/Q) and per displayDjTALow T/Q indicates that there is very
little time available to answer each question aé-versa and low T/D indicates that little
time is given for each display. Table 4.2 belowvghitask densities of all the worksheets that

were analysed.

Table 4.2: Task densities of the analysed worksheset

Museum Worksheet Time given to complete the w/s (min) NOQ NOD T/Q T/D
Z1 Depends on individual teachers 6 1 E
z Z2 Depends on individual teachers 7 1
Z3 Depends on individual teachers 8 1
B1 The time they will spend on each exhibit 10 1
area will depend on the teacher or tour
B guide. Each group however is scheduled o
B2 8 1
spend 3 hours to tour and to complete
B3 worksheets. 6 1
El 30 16 6 1.9 5
E E2 30 11 1 2.7 30
Al 15 8 1 1.9 15
A2 15 8 I 1.9 15
A3 15 3 I 5 15
A4 15 4 I 3.8 15
A5 15 16 | 0.9 15
A
A6 15 6 I 25 15
A7 15 4 I 3.8 15
A8 15 4 I 3.8 15
A9 15 12 | 13 15
Al0 15 3 | 5 15
All 15 7 | 21 15

NOQ-Number of questions, NOD-Number of display®Q-fime per question (min), T/D-Time per
display (min)

Table 4.2 shows that task density (number of qoestin the worksheet) varies significantly
from one worksheet to another. Task density rarfge®m a lowest of 3 questions per

worksheet to a highest of sixteen. At face valask tdensity appears to be low; however, the
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time that is given to learners to complete the whdets is very little which then translates to
too little time per question. Table 4.2 also sholat T/Q ranges from as low as 0.9 minutes
(worksheet A5) to a high of only 5 minutes. On age, the time that is made available to do
each task in most of the worksheets is on the |@sibr, about 2 minutes. This feature (low
T/Q) does not support learning. This is becausenile@ is an activity which requires

adequate time for the learners to actively engaitfe tive exhibits and with each other. There
is therefore not enough time for completion of vatriets and for discussing with each other
if learners are to examine the exhibits and/ od tea text in order to answer the questions.

It has also been reported in the literature on mmusdearning that high task density
negatively impacts on the learners’ museum expeeies the visiting time will all be spent
trying to complete the worksheet (Mortenson & Sma@07). There will not be time for
learners to freely explore the museum and to ldake exhibits of their choice. This is one
possible reason why some learners then resortpyiragp from each other so as to complete
the worksheet and be able to explore the museumatnliey in museums is made more
meaningful when learners are given a measure diraoof their learning and are able to
pursue that which is more interesting to them (Miosbn & Smart, 2007). Low task density
offers an opportunity to learners to complete thwrksheet and pursue their own interests
thus taking care of the learners’ personal confgatk & Dierking, 2000). In terms of task
density therefore, most of the worksheets that waralysed are less likely to support

learning.

T/Q was difficult to determine for museums Z andvBrksheets. This is because the two
museums cover a wide geographical area. Learneoswgit museum Z spend a maximum

time of three hours there and may complete mone ¢ime@ worksheet. The number of exhibit
areas they visit and the time they spend in eagh isrdetermined by individual teachers and
the accompanying museum educator. At museum Z, @aiting group spends the first 45

minutes listening to a presentation by the museducaors. After that, the school groups are
free to explore the museum. The exhibit areasedsénd the time spent in each area will

again be up to the individual teachers.
4.5.2 Orientation cues

Orientation cuesrefer to those features of a worksheet that gsielents through the

museum to find the location of displays, exhibitdl dalls that the worksheet tasks pertain to.
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The cues may include wayfinding systems such assmaag directional signs or ‘advance
organisers’ such as pictures of exhibits and captid’able 4.3 summarises the type of

orientation cues that were identified in each wbdeg.

Table 4.3: Orientation cues present in the analysedorksheets.

Museum Worksheet Types of orientation cues Comments
Z1 None
Z z2 None A map of the zoo is given to the leader of thetivigischool
Z3 None
B1 None A tour guide accompanies every group of 2fhkza.
B
B2 None
B3 Pre-visit tasks
El None The worksheet comprises questions onlytd$les are not
E marked in any way to indicate the displays or eithithey pertain
to
E2 Introductory text There is an introductory pagsaith some information on one of
the concepts the worksheet is focusing on.
Al Pictures and captions Each worksheet focusemertisplay only. The pictures of the
A2 Pictures and captions exhibits in the display are all included in the sireet together
A3 Pictures and captions with captions (a short description or title accomypag the
Ad Pictures and captions pictures)
A5 Pictures and captions
A A6 Pictures and captions
A7 Pictures and captions
A8 Pictures and captions
A9 Pictures and captions
Al10 Pictures and captions
All Pictures and captions

Worksheets from museum Z do not have any oriematioes. However, every visiting
school group is given a map of the zoo to help themegotiate their way around and to
locate the exhibits of their choice. Providing apmghowing directions and location of
exhibits as is done by museum Z is also an effeatray of orientating visitors as it helps
them to easily locate exhibits of their choice dmehce facilitate learning. However,
providing just one map for the whole group is likéd be a hindrance to free-choice learning
by learners. Therefore, instead of providing jus¢ onap for the whole visiting group, more
maps should be made available as learners may poefieove around on their own. The map
is necessary to facilitate their movement through museum and location of the exhibits.

The assumption however is that learners will be &bread the map.

Worksheets B1 and B2 do not have any form of oaigonh cues. B3 has some pre-visit tasks
which may help to orientate learners if schoolsenteraccess the worksheet before the visit.
The pre-visit tasks help learners to become awhavehat museum B is all about and what it

offers. Although museum B worksheets do not hameaientation cues in terms routes and
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location of exhibits, the museum caters for origataby providing learners in groups of

twenty, a museum educator who tour guides them.

Worksheet E1 does not have any orientation cuésnitade up of sixteen questions covering
6 displays. There are no headings or captionsdcate the displays or the exhibits that are
covered by each of the sixteen questions. Thiskedyl to hinder the learning process as
learners will not only find it difficult to locatéhe displays but will also struggle to connect
the questions to the appropriate displays and @shihen a worksheet lacks any form of
orientation cues, this is likely to negatively aftféhe learning process as a lot of the time is
lost trying to locate the exhibits and to make savfswhat is required by the tasks.

Worksheet E2 has some orientation cues in the fafrmvritten text — a short introductory
passage with information on some of the concept dhe covered in the worksheet tasks.
Although the information may provide the necessargntation to learners, written text may
not appeal to them mainly because learners visgemms to look at exhibits and hence
reading large ‘chunks’ of text will be undesiralale it will entail additional work especially

for those who are not competent readers.

All the worksheets from museum A have some ori@natues in the form of exhibit

pictures and captions. Exhibit pictures and cagtitrat are utilised in museum A worksheets
are likely to facilitate learning by helping studerto recall from prior knowledge the

concepts being covered in the worksheet. By pragidearners with advance information,
about the exhibits, the pictures and the captiosrvesthe role of advance organisers
(Ausubel, 1968) which will enable the learnersitk Inew knowledge to existing relevant
concepts that the learners possess (West & Fendleam). Furthermore, the pictures enable
learners to quickly locate the displays and theiletchreferenced in the worksheets. Quick
location of exhibits ensures that more time is spErgaging with the tasks rather than
looking for the exhibits. Museum A worksheets inmie of the characteristic orientation cues
caters for both the physical and the personal sgbrié the learners which is likely to

facilitate learning.

Orientation cues address the physical contextefaNIL which covers the museum exhibits
and its surroundings. According to Falk & Dierki(2000) learning is likely to occur when
visitors are familiar with the exhibits and the reundings. In terms of orientation cues

therefore, the results show that museum A worksheet likely to promote some measure of
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learning with their pictures and captions. A ladlappropriate orientation cues in worksheets
from museum E is likely to hinder the learning @e&. Learners who visit museums Z and B
will be confined to what the guide or the educatonoses to show them. The learners won't
be able to freely explore the museums to look atekhibits of their choice as they won't

know where to find them. This can also dampen teathusiasm and hinder the learning

process.
45.3 Information source

Information sourceefers to where the learner should get the inféionaor completing the
worksheet tasks. The information can be found lagireg labels (text), by observing objects
(object), from tour guides and the teacher, by ganpractical activity (PA), from audio-

visual presentation or from prior or general knaige (PK).
An example of a text-dependent task is:
Why do you think a gemsbok cucumber is soughtlaftbumans and animals in the desert?

The gemsbok cucumber is not shown in the displandaw. What is available is the picture
of the cucumber and some text in the text pandhiicase, the learner has to read the text in

order to answer the question. An example of anablgjependent task is:

Look at the object on display on the museum floor

1. What do you think it was used for?
2. Why are there windows on the sides?
3. Where can it be opened?

In this case a learner has to study the exhibit tapdo derive the answers from it. An

example of a practical task (PA) is:

Take a piece of paper from the box. Roll it intiulae. Place it by your ear and listen to your
partner’s chest or back through the other end. Wtah you hear? Try to describe the
various sounds. Now take the stethoscope from dkeRiace the ear pieces into your ears
and place the end piece against your partner’s baoghest. What do you hear now? Are the
sounds clearer?

The learner has to do the practical task in ordeartswer the questions. An example of a

prior knowledge question is:

What does SANBI stand for?
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SANBI is an abbreviation foBouth African National Biodiversity I nstitute. This question
requires prior knowledge from learners. If learndosnot know the answer, they will have to
ask their teachers or museum educators. Figureeloiv shows the source of information for
each of the tasks in museums Z, B, and E worksheat$ Figure 4.2 shows the source of
information for each of the tasks in museum A whbdeis. This pattern, where data from
museums Z, B and E is plotted together and data fnauseum A worksheets is plotted
separately will be used in subsequent sectionss Pphitern is used because museum A
worksheets are many (11) whilst worksheets from d¢figer three museums combined

together are only eight and can fit together in igiere.
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Figure 4.1: Sources of information for tasks in museum Z, musum B, and museum E

worksheets.
Figure 4.1shows that:
e Z1 and Z3 have an equal number of object-deperatehprior knowledge tasks.
» Z2 has prior knowledge tasks (four) and object-depet task (three).
* Only one of the three museum Z worksheets (Z3)sbate text-dependent tasks.

« Two museum B worksheets (B1 and B3) have slightlyrantext-dependent than
object-dependent tasks. They also contain some nmwledge tasks.
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« B2 contains object-dependent tasks only.

* Both Eland E2 worksheets have more object-depertdsks than text-dependent

ones. In addition, E1 and E2 have one task apespanng prior knowledge.

e All the worksheets from the three museums have askst requiring practical

activities.

The summary of the data presented above showthih#tree museums (Z, B and E) contain
a fairly high number of object-dependent tasks.
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Figure 4.2: Sources of information for the tasks irworksheets from museum A

Figure 4.2 shows that:
« Two of the eleven worksheets have object-depentdshks only (A7 and A10).

* A8 has practical and text dependent tasks only.oNject-dependent tasks. It is
possible for a learner to answer the text depengeestion from prior knowledge if
the learners would have covered the topic priovistting the museum. In that case

the learner will not need to read the text.

« Al, A2, A5, A6 and A9 have more object-dependemintitext or prior knowledge

dependent tasks.
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* Only two worksheets (A3 and Al1l) have more texteshefent than object-dependent

tasks.
This summary shows that most of the tasks in mus&uwrksheets are objedependent.

In terms of the characteristic ‘information sourdbérefore, all the museums, especially
Museum A worksheets are likely to support learnifigis is because of the presence of many
object-dependent tasks in the worksheets, a feathireh conforms to the requirements of a
worksheet that is likely to promote learning asoramended in the literature. According to
Kisiel (2003), object dependent responses provigegesits with that which would be difficult
to experience in class. Focusing learners on abjeather than text is therefore likely to
promote learning as learners will be motivated tgage with something new. Object-
dependent tasks also promote personal construofikmowledge by offering students an
opportunity to observe, think deeply and deriveirtteswers from the objects (Smith,
DiSessa, & Roschelle, 1993; Mortensen & Smart, 208[fen (2002) observed that object-
dependent responses elicited a higher diversitiearining-related conversations than text-
dependent responses. School groups that were dtigiklortensen and Smart (2007) solved
more object-dependent tasks compared with textrotkpe ones thereby supporting the

observations that worksheets that utilise objeattsar than text are likely to support learning.

In addition to having a high number of object-degent tasks which provide learners with

opportunities to experience concrete objects, warkiss A8 and A9 also incorporate some
practical activities. Practical activities are venyportant because most of the intermediate
phase learners are at the level of concrete opestvhich require that learners be exposed
to concrete objects before they can progress toméhxé stage (Piaget, 2003). The practical
activities therefore provide the learners with appoities for them to observe and engage

with real concrete objects from which they can th@ve on to abstract information.

It is also important to note that 5 worksheets frooseum A and all the worksheets from the
other museums (except one worksheet; B1l) contaswde tasks that required prior
knowledge in addition to object and text dependasks. This is a very useful combination
which addresses the learner’s personal contexhgitrie learners a chance to share personal
experiences or prior knowledge about the exhibiguestion (Falk & Dierking, 2000). The
object-dependent tasks in the worksheets will fdeasners on the exhibits which may then
stimulate the learner’'s memory to retrieve the peasexperiences or prior knowledge.
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45.4 Level of choice

Level of choicandicates the number of correct answers availebla task. Level of choice
ranges frormo choicewhere there is only one correct answesdme choicevhen there are

several correct answers or options for a respdxsexample of ano choicetask is:

What do we call plants that have been exploitedaecho longer available?

This task has only one answer, which is extin@rdfore the task does not offer any choices.
An example of a task which offessme choicaes:

Plants living in this dry, sandy place have to findys to stop water loss from their leaves.

Name one way plants do tHfs.

Plants in the desert exhibit many ways of redueater loss. This means that a learner has a

number of correct responses to choose from. Thastiqun therefore, offersome choice

Figures 4.3 and 4.4 show the levels of choice dnatoffered by the tasks in the worksheets

that were analysed.
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Figure 4.3 : Level of choice that is offered by thdasks in museum Z, B and E

worksheets.

? Question 7, Worksheet B1, Appendix A

10 Question 1c, Worksheet E1, Appendix A
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Figure 4.3 above shows that:

e Z1 has more no choice tasks than tasks that affeeshoice (4 out of 6). Z2 and Z3
contain no choice tasks only.

* Museum B worksheets contain some tasks that affmeschoice. The worksheets are
however dominated by no choice tasks.

* Although both E1 and E2 have more no choice thameschoice tasks, the number of
tasks that offer learners some choice are faigj hi

9

2

7
W
2 5
9
s 5
g 4 | _
-g O Some choice
S 3 )
= W No chaice

2 4

1 4

I:! ——J: T T

Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 Al1l
Museum worksheets

Figure 4.4 : Level of choice that is offered by th&asks in museum A worksheets.

Figure 4.4hows that:
* Worksheet A8 contain no choice tasks only.
* Worksheets A4 and A5 contain an equal number afhmice and some choice tasks.
» Worksheets Al and A6 have more some choice thaioige tasks.

« The rest of the worksheets (A2, A3, A7, A9, A10 #id ) have more no choitasks

than some choicesks.

Fifteen of the nineteen worksheets are dominateddoghoice tasks. No choice tasks may

work for learners who are used to finding a singperect answer. However, research has

shown that offering learners some choice cultivatgmsitive attitude towards the museum

experience as the learner is likely to recall oneenber some of the correct answers. Offering
72



some choice to learners also takes into accoumtidhals’ prior knowledge and level of
competence (Falk & Dierking, 2000; Kisiel, 2003nhefefore, as far as level of choice is

concerned, these worksheets are less likely tostifgarning.

455 Cognitive level

Cognitive levelrefers to the six levels of questioning as desctiby Bloom’s taxonomy:
knowledge, comprehension, application, analysistt®sis and evaluation (Kisiel, 2003).
For the purposes of this study, the cognitive lewskre simplified into three levels or

subcategories. These three subcategories wereilmgben section 3.3 and are shown in
Table 4.4 below.

Table 4.4: A description of the simplified Bloom’saxonomy of cognitive levels

Category Subcategory Cognitive level Description
Lower order Knowledge (K) Requires simple recall of facts or information
Comprehension (C) Requires an understanding of facts that will enable
Medium order individual to process information
©
3 Application (Ap) Requires one to use acquired knowledge in newtginsa
(3]
=
= Analysis (An) Requires the ability to recognise hidden meaninggven
=3 information
O Higher order
Synthesis (S) Requires an individual to relate knowledge fromesaliareas
Evaluation (E) Requires an individual to examine, compare and make
decisions based on reasoned arguments

A useful worksheet is one that incorporates questiat different levels especially

comprehension and application as it accounts fiferdnces in student experiences and
expertise (Mortensen & Smart, 2007). As explaine@¢hapter 3, deciding on the cognitive
level of the worksheet tasks was not easy and aftescussion with a number of people (see

section 3.5.2) | decided to assume that the leameuld be encountering the information for
the first time.
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Table 4.5: Cognitive levels of worksheets tasks

VA B E A

SC (71|22 | 723 |B1|B2|B3|E1|E2|Al|A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al10 | A1l

LO |3 6 6 9 6 6 9 4 4 6 2 3 9 4 3 3 2 2 4

MO | 3 1 1 1 1 6 4 2 1 1 7 2 1 1 1 3

HO 1 6 1

SC- Subcategory.O- Lower order MO - Medium orderHO- Higher order

Table 4.9 shows that most of the tasks in the werkts are lower order and medium order
tasks. Only eight tasks are at a higher order Jewerksheets Bl-1ltask, E1-6 and E2-1.
Although lower order, knowledge level questionsnpote factual recall of information, |
think for a museum visit it is acceptable to haverenof these lower order questions and a
few higher order ones. This is because during eenmsvisit, learners want to not only learn
but also enjoy. So lower order question will affgrdrticipation by both weak and strong
learners and a few higher order questions will tbater for those strong learners who enjoy
doing more challenging tasks that demand more ptkdthinking. According to Green and
Rollnick (2007), higher order tasks are not su#afdr use in time-limited situations like
examinations due to the fact that such tasks redinre. This observation by Rollnick and
Green can also be extended to museums as complatianworksheet during fieldtrips,
though not a timed test, has time restrictionslulsion of many higher order questions in a
worksheet is therefore likely to require more tifoe learners to complete the worksheets
which may result in all of the museum visiting tifbeing taken up by the completion of the

worksheet thereby depriving the learners of tinteee exploration.

456 Response format

Response formalescribes how a learner is directed to respond. Warksheet may direct
learners to write (note down), draw (pictorial gnestion), state orally (say out loud) and,
discuss (oral), touch or do a practical activitgti@n). Figures 4.5 and 4.6 show the response

formats requested in the worksheets.
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Figure 4.6: Response formats requested in the workeets from museum A

Figure 4.5shows thatvorksheets from museums Z, B and E are dominatethéywritten
format. They however also contain a few questitia$ tequire learners to draw. Figure 4.6
shows that oral answers in the form of discussawminate museum A worksheets. Three of
the eleven worksheets also contain some actiorughrgractical activities. The actions in
worksheet A8 are followed by some written work amé9 the actions are followed by some

oral discussions.

The written format which is dominant in workshetsm museums Z, B and E has its own
merits and demerits. It accounts for the completbrthe worksheet by the learners. The
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written format can also provide feedback to theheas after the the visit if they decide to
look at the completed worksheets. This will enghia individual learners get the necessary
feedback after visit. This is very important assimost unlikely that oral group discussions
will provide the necessary feedback to individwrhers in the group during the visit, given
the limitations of time and the sizes of groupstithe written format, an educator has a
chance after the visit to go through the learnerstk and assess their understanding and
pick out any misunderstandings and misconceptibas hay have arisen during the visit.
The question however is how many educators if ailytake the opportunity to go through
their learners’ worksheets with the aim of reviegvithe learners’ understanding and

consolidating the teaching and learning opportasithat are offered by the museum visits?

Inclusion of some tasks that require learnersrtavgdas in worksheets Z1 (1 task), B2 (2
tasks), E1 (3 tasks) and E2 (2 tasks), is a welct@atire as it introduces variety to the
worksheets. In addition, drawing also encouragamtas to observe and examine exhibits
more deeply (Durbin, 1999). Furthermore, learrams likely to have different learning
styles, therefore, one response format may noteaddthe different learning styles that
learners prefer. An effective worksheet should dfee include a variety of response
formats: oral, pictorial, action and written. Wadnkets A8 and A9 also introduce variety by
directing students to do some hands-on practicaVites followed by writing and oral
discussion respectively. Given the shortage ofsctasn resources that many schools in this
country are facing (DOE, 2001), tasks that reqgleseners to do some activities will help
students to experience those objects, somethinghwhay not be available in their

classroom.

Oral answers offer opportunities for immediate fesak and are easier to give than writing
or drawing. However, learners benefit from givingaloanswers only if there is a

knowledgeable educator to listen to the answersgaralthe necessary feedback. This is not
the case most of the time as the museum curatioe isiTuseum educator and can only be with

one group of learners at a time.

Although an effective worksheet should incorpomateariety of response formats in order to
promote learning, | am aware of the fact that dggstics in museums may not favour certain
response formats. For example, the written forraquires a learner to have some space in

order to write without any hindrances. Therefora;, & museum with space limitations,
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writing down answers may not be an option. In sadase, the suitable response format will
be limited to oral. The other limitation for theitten format is the need for a supporting
structure to write on. One museum has overconggdtoblem by providing learners with

clip boards. Where it is possible however, a varggtreponse formats should be incoporated

in the worksheets.
4.5.7 Question format

Question formafocuses on whether the tasks in the worksheetar-ended or closed-
ended. Open-ended questions are the type of questiat offer learners a chance to speak
freely and to share more than just facts whilssetbended questions require simple and brief
responses. Open-ended questions also require compi&ing and yield multiple solutions.
Below are examples of open-ended and closed-engestigns. Open-ended question:

1. Give one reason why you think the ocean is impottahumans
The question above is open to many suggestionslgamers.
Closed-ended question:

1. What do we call this kind of surgéry

For this question, every learner has to come up thié¢ same answer.
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Figure 4.7: The number of open-ended and closed-eed questions in each worksheet

Figure 4.7 above shows that most of the tasks isemnm Z's three worksheets are closed-
ended with some open-ended tasks only in worksEdet All museum B worksheets,
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although dominated by closed-ended questions a@se Bome open-ended task. Museum E
worksheets contain some open-ended tasks with WeetsE2 containing more open-ended
tasks than closed-ended ones. Figure 4.8 belowysshioat five of the eleven museum A
worksheets, though they have more closed-ended {askept for A1l which has an equal
number of both), contain some open-ended tasksTioe.rest of the worksheets have only

closed-ended questions.
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Figure 4.8: The number of open-ended and closed-eed questions in each worksheet

Closed-ended questions can be answered quickly hwimeans more time for free
exploration. Previous studies that have lookedatitportance of proper questioning have
noted that open-ended questions promote childree’ative thought, problem-solving skills
and cognitive growth (Herman, Morris, & Taylor, IO8A worksheet that facilitates learning
should therefore, have a mixture of both open-eraheticlosed ended questions as is the case
in most of the worksheets.

45.8 Classroom connection

Classroom connection is a feature that looks atetktent to which worksheet tasks are
connected to the topics that are in the curricul@onnecting worksheet tasks to what the
learners cover in class has been shown to proneat@ihg as the knowledge that learners
take to the museum (prior knowledge) is “an impardeterminant of what they learn during
their visit” (Bowker, 2002, p.132). Through connens to prior knowledge and memory,
museum experiences are made more meaningful (Ki2@03). When worksheet tasks

connect to classroom topics, the worksheet cansked after the visit to engage learners in
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discussions regarding their museum experienceshwtao lead to additional activities and
hence contributing further to the learning expearéen All the worksheets cover topics that
are in the National Curriculum. These topics inelumbnservation, biodiversity, biomes of
Southern Africa and the history of medicine.

While the topics mentioned above are in the inteliate phase syllabus, they are very broad
topics and the teachers have the liberty to chtlosesections of the topic that they wish to
cover with their learners. For example, with thpitcconservation, a teacher may choose to
look at either conservation of wetlands, of thendsi or of the African elephant. With the
history of medicine, a teacher may choose to dohtkry of smallpox or tuberculosis or
dentistry (Natural science teacher, personal concatian). As a result, when learners visit
a museum they may encounter information that maybeadirectly connected to what they
would have covered or would cover in class. Thisrmation is one other reason why in the
section on cognitive level, | decided to assumé the learners would be encountering the

information for the first time.

The way museum A worksheets are done caters fodithersity of topics that different
teachers may cover. The museum has prepared aaseparksheet for each topic on the
history of medicine. So when teachers arrive at rineseum, they can simply choose
worksheets covering the topics they are interesteshd leave out the rest. Museum E could
do the same by preparing a separate worksheetafdr biome instead of combining all
biomes into one worksheet. Museums Z and B saig dioeprepare worksheets for schools

covering specific concepts if schools indicatertiheguirements well in advance of the visit.
4.5.9 Social interaction

Museums are ideal venues for social learning asoxss(in groups) interact with each other
in the process of making meaning of exhibits (Falierking, 2000). A useful worksheet

should therefore include tasks that promote saai@raction. Only the worksheets from

museum A promote social interaction as they makkeédr that learners work in pairs, discuss
in groups or discuss with the museum educator. r€eeof the worksheets are silent about
the interaction that should take place. In phasé Ry study, | observed that learners show
hesitancy to discuss worksheet tasks when it istated that they can discuss. At one point
learners had to anxiously ask their teacher fomgesion to discuss the worksheet tasks

(Personal observation). Worksheets therefore mesirlg indicate whether or not learners
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can discuss worksheet tasks. Worksheets from mus&uB, and E fall short as far as the

characteristic social interaction is concerned.

A worksheet that calls for group discussions igliikto facilitate learning as talk has been
shown to play an important role in creating mearbagyveen individuals (Mortimer & Scott,
2003). Therefore, as learners interact with eadterobr museum educators interact with
learners during discussions, the learners help etiolr and museum educators help the
learners to make sense of the worksheet tasks fitd@nswers to the worksheet questions
(Mortenson & Smart, 2007). Facilitation by museaducators also promotes learning by
keeping learners focused on the museum conterffi(z2% Symington, 1997). By facilitating
group discussions, museum educators also reduckedheers’ workload and speed up the
completion of the worksheet as they have more kedgé about the exhibits than the
learners themselves. This gives the learners same tb pursue their own interests, an
observation that has been shown to promote aiyp®situseum experience (Mortenson &
Smart, 2007).

Group discussions that are facilitated by museunca&drs, though desirable, are not always
feasible for a number of reasons. Firstly, enougkrmwledgeable chaperones or museum
educators are not always available to cater for ldtryge number of learners that are
characteristic of many school visits in South Adri@_elliott, 2009). Secondly, group sizes
should be small if group discussions are to becttfe in facilitating learning. Unfortunately,
research (Bowker, 2002) and personal observatioow shat group sizes are in many cases
too large to give each learner a chance to paatiein the discussions thereby negatively
impacting on the learning process . Lastly, the wame displays and exhibits are arranged
in the museum (the physical context) does not alowess by groups.

4.5.10 Site specificity

Site specificityindicates the extent to which learner tasks inaaksheet are based on a
specific exhibit. Low site specificity means thatask is not limited to a particular site or
display but can be accomplished in a larger arebhagh site specificity means a task can
only be accomplished at a specific display. Love sipecificity allows students to have a
choice as to where and when they can complete able ©On the other hand high site
specificity quickly focuses learners on the taskeacompleted (Kisiel, 2003).
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All the worksheets except E2 are highly site specifhe worksheets focus on a specific
exhibit or display in the museum. Worksheet E2lmnother hand has low site specificity.
The first question of worksheet E2 asks learnesk&ich an ecosystem. The rest of the tasks
in the worksheet require the learner to do themelation to the ecosystem sketched. The
worksheet (E2) therefore has very low site spatyfin the sense that the question does not
specify the type of ecosystem to be sketched. Eaenérs have the freedom to choose
ecosystems from the ones in the displays or of then choice as long as the ecosystems are
found in South Africa. McManus (1985) recommendedt tworksheets should reflect low
site specificity so that learners can have a chag¢o where and when to apply the tasks.
This is however contrary to Kisiel (2003) who thsnthat a worksheet should have high site
specificity so as to facilitate orientation. Frommage 2 of my study, | observed that high site
specificity helped learners with orientation asytkeew exactly what to look for and where
thereby supporting Kisiel's recommendation. Higte sspecificity also helped learners to
quickly focus on the tasks at hand. Learners didwaste time walking aimlessly up and
down the museum floors. | cannot however commeattthe effect of low site specificity
as all the worksheet tasks in phase 2 had higlsgséeificity.

4.6 Conclusion

The analysis of the worksheets from the four museumGauteng shows that museums
produce a variety of worksheets that they useytaird facilitate learning during museum
field trips. These were classified as role playdfime and structured. The majority of
worksheets are however the structured type. Stredtwvorksheets display a variety of
features. Some of these features are likely tdit@e learning and some are likely to hinder
it. The features in the structured worksheets #natlikely to facilitate learning during field
trips are the presence of many object-dependeks,tgsesence of many lower order and
medium order tasks and few higher order ones, peesef both open-ended and closed-
ended tasks, presence of tasks that connect tecudum topics and tasks with high site
specificity. The features likely to hinder the muiselearning process are high task density,
lack of orientation cues, and dominance of no ahtésks, dominance of the written format
and of tasks that do not promote social interact@werall, the analysis shows that there is no
ideal worksheet. All the worksheets possess soatearies that are likely to facilitate learning
and some that are not. This means that the epfeetfectiveness of these worksheets is
likely to differ with some worksheets likely to flitate learning more than others.
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Chapter 5

Qualitative analysis and discussion of learner corersations

51 Introduction

In this chapter | analyse and discuss the restijhase 2 of the study. The aim of this phase
was to determine the extent to which the workshtéets are used at the Oppenheimer Life

Sciences Museum promote learning during a museeldhtfip. The research questions were:
* How are worksheets used by school groups duririglagy exhibition at the OLSM?

« To what extent are the worksheets at the OLSM w¥kedn facilitating learning

during a school visit?

Firstly, 1 analyse the worksheets that had beepagyezl for the Yebo Gogga exhibition to
highlight their design features and briefly commenttheir appropriateness as instruments
for facilitating learning during the exhibition. &ndly, | give an overview of each group’s
movements and behaviour as they toured the extnbifThirdly | narrate and analyse the
conversations of the groups. Analysis is in terrhéiawv the worksheets were used by the
groups, highlighting evidence of learning in theeersations. Lastly, | discuss the results of

the analysis.

5.2  Analysis of the 2008 Yebo Gogga worksheet

5.2.1 The worksheet analysis process

The analysis was done using the worksheet analysstigument described in section 3.3 and
was used in chapter 4 for analysing worksheewlldvWed the process of worksheet analysis
that | described in section 3.6.1. Four workshaetsprepared for use during the Yebo Gogga
exhibition: one foundation, one intermediate, oeeiar and one FET. | analysed all the four
worksheets as | was going to observe learner grivapseach of the four phases. The results

of the analysis are shown in table 5.1. below.
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Table 5.1: Results of worksheet analysis

Worksheet Foundation Intermediate Senior FET

characteristic

Task density Too high- learners had to visit 20 Too high- learners had to visit Too high- learners had Too high- learners had tp
displays and answer 36 questions20 displays and answer 43 | to visit 20 displays and visit 20 displays and
in 30 minutes questions in 30 minutes answer 50 questions in answer 44 gquestions in

30 minutes 30 minutes

Orientation None? none none none

cues

Information

source The worksheets had very few object dependent qumsstirext, prior knowledge and/or explainers viheesources of

information for the majority of questions.

Level of choice | Many tasks (31 out of 36) in the | Both no choice (27) and somg Both no choice (32) Both no choice (27) and
foundation phase worksheet were choice (16) tasks featured in| and some choice (18) | some choice (17) tasks
no choice tasks the worksheet tasks featured in the | featured in the workshegt

worksheet

Cognitive level 30 tasks were at knowledge level. 39 tasks were at knowledge | 43 were knowledge 30 knowledge tasks, 13
The other 6 were comprehension. level and 4 were tasks and 7 comprehension and one|

comprehension comprehension analysis

Response format Written-35, Pictorial-1 |  All 43 are written All 5G@awritten Written: all 44

Question Closed 35 38 47 38

format Open 1 5 3 6

Classroom connection The topics covered in the worksheets connect tr@mwental education and biology

Social interaction Silent Silent Silent silent

Site specicity High High High High

5.2.2 Discussion of the results

Task density
The results show that task density was very highllirthe four worksheets and high task

density has been shown to negatively impact omiegr In terms of task density, all the
worksheets had the structure of a survey agendksheet whereby the worksheet has many
tasks requiring a visit to many displays. A learmerexpected to sample a little bit of

everything. Survey agenda worksheets are lesy likesupport learning.

Orientation cues

There were no orientation cues in all four worksbesnd this can negatively impact on
learning (see section 2.2.3). However, to catemofgentation the organisers had tour guides
in place to guide each school group through theemnms Observations show that learners
have a tendency to break into self-selected smalleups (McManus, 1985) and move
through the museum on their own, therefore althaogin guides were provided, absence of

orientation cues is still likely to negatively atfehose small groups.
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Information source

There were very few object-dependent tasks. Mosheftasks were text-dependent. This is
likely to impact negatively on the learning expade as the reason for going to the museum
in the first place is to learn from real objectbeTsetting of the exhibition was however such
that, each exhibit had an explainer, therefore answeould also be obtained from these
explainers. If explainers can explain the exhikitectively to learners, the interaction can
facilitate learning (Lehman & Lehman, 1984). Leasneould also make use of their prior
knowledge to do the tasks as | later observed duha analysis of learner conversations. At
the malaria stand learners were expected to wateideo from which they would get
answers to one of the tasks. Watching the videwgotovery unpopular in the overcrowded

conditions as | later observed.

Level of choice
Most of the tasks in the Foundation phase worksh#eted no choice. Research suggests

that having many no choice tasks in a worksheetegyatively affect the learner's museum

experience by restricting the learner to specditts and concepts (Kisiel, 2003). However, |

am of the opinion that having more no choice tasks foundation phase worksheet is

appropriate as having a whole range of correct arssmay confuse the young learners. The
intermediate, senior and FET worksheets had a highber of tasks that offered learners

both no choice and those that offered some ch@#ffering students some choice impacts
positively on their museum experience as theyikedylto get some of the answers.

Cognitive level
The majority of tasks in all the worksheets wer&krabwledge level. However, Senior and

FET worksheets also contained a considerable nupfltesks that required comprehension.
Having more lower order (Knowledge) level questiona museum worksheet especially for
young foundation and intermediate phase learneappsopriate. | say this because research
has shown that young learners below the age o$tieiggle to use worksheets (McManus,
1985). Including many medium and higher order takla$ are cognitively more demanding
in their worksheets is likely to impact negatively their learning as they will not only
struggle with the management of worksheets but #Higoanswering of worksheet tasks.
Lower order task are therefore likely to enablenthe complete the worksheet and hence
contribute to a positive museum experience. Iningase number of comprehension tasks in
the senior and FET worksheets is a positive feateaior and FET learners are more mature
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and are taught at a higher level than lower clas€esnprehension tasks will test their
understanding and if the tasks are challenginig, ey encourage them to observe and
interact with the exhibits more in their search émswers. Absence of higher order tasks is
the worksheets is not problematic. This is becdugeer order questions require time which

is limited during museum field trips.

Response format
All tasks in all worksheets except for one taskhe Foundation phase worksheets required

written answers. The worksheets offered no varety hence did not expose learners to the
many different skills that would encourage obseovatof exhibits and hence learning.
Therefore as far as response format is concerhedwbrksheets were unlikely to support

learning.

Question format
All worksheets had both closed-ended and open-eqdestions. The open-ended questions

were however very few. Open-ended questions reduilependent thinking and hence more
stretching in terms of time (Durbin, 1999). Therefdfor an exhibition like the Yebo gogga
which limits visiting time, having a few open-endaad more closed-ended tasks is likely to
be more appropriate. Many open-ended questionsdamade meant the need for more time

which was not available to school groups at thisi@aar exhibition.

Classroom connection, social interaction and sitgecificity
The worksheet topics were connected to the schadlicalum mainly environmental

education and biology. This is likely to facilitaliearning as learners can make use of their
prior knowledge to tackle the worksheet tasks. Tgecher can also revisit the worksheet
tasks in post-visit discussions. The worksheetsvedent about social interaction and one
would be inclined to say that they did not supsoxtial interaction. The worksheet tasks had
high site specificity. The worksheet tasks wereedasn specific exhibits that were on
display. High site specificity was likely to benrearners as this would quickly focus them

on tasks to be completed.

5.2.3 Conclusion of the analysis of the 2008 Yehogga exhibition worksheets

The analysis of the four worksheets shows thawibrxsheets had the following features that

were likely to facilitate learning: presence of bato choice and some choice tasks, many
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lower and medium level tasks (knowledge and comgareion), more closed-ended and less
open-ended tasks, connection to classroom topidshagh site specificity. The worksheets
also contained features that were likely to impaetgatively on the museum experience
namely high task density, absence of orientaticgsctono many text-dependent tasks, tasks
requiring answers in the written format only ancklaf tasks promoting social interaction. It
is important to mention here that the Yebo Goggakslteets are designed by service
students who are undergraduate students in theolsoh@nimal, Plant and Environmental
Science. These students have little or no educdtibackground about worksheets and

therefore can hardly be expected to know much aietaration of worksheets.

5.3  Analysis of conversations
5.3.1 An overview of the groups

As described in chapter 3, seven schools parteipat this study. From these schools,
conversations of ten learner groups were recordadeleventh conversation was recorded
from two grade 1 girls from the same school whoenarthe company of an adult. Details of
the groups are shown in table 5.2. These detalgi@en to inform the reader of the overall

activities and movement of the groups during the.to
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Table 5.2: An overview of the groups’ tour of the ghibition

Group Gender Phase| Grade | Group Instructions given to groups Observations
name size by their teachers
A Girls F 1 2% none Struggled to use the worksheet
B Boys F 3 ~25 “When we get to a station, youDid not get into small groups. Moved
will listen to what the person at through the museum as one big group and
each station would say. | will | had problems with the completion of the
then tell you when to fill in the | worksheet which was then abandoned.
worksheet”
C 2 boys 1 4 3 “Do not complete the Worksheet questions referred to at one
girl worksheets now. We will do exhibit only. The rest of the time it was a
that back at school. Just write | general discussion and exploration of the
brief notes.” exhibits
D Girls 4 4 “You have fifty minutes to look The girls filled in the worksheet in silence
at the exhibits. We will meet
here at 11:50” Group not observed
E Girls 5 1 none No group formed. Worksheet dilla
silence by the learner with the recorder
F 2boys, | 6 3 “You have enough time to look The group systematically moved through
1girl at the exhibits and to fill in the | the museum from one exhibit to the next
worksheets. Don't worry about| filling in their worksheets
completing the whole
worksheet. Just fill it in as you
go and enjoy.”
G Girls 6 Big group, none Worksheet not used.
actual
figure
unknown
H Girls S 7 3 “Fill in the worksheets. You | The group moved through the museum
have two hours” using the worksheet to choose exhibits to|
go to and filling in their worksheets. Group
not observed
| Boys S 8 3 None Worksheet not used.
J Boys S 8 2 None Worksheet used
K 2qirls, 1 FET 10 3 None The group systematically moved thinou
boy the museum from one exhibit to the next

filling in their worksheets

*Not a school group but just a little girl and Heiend from the same school accompanied by an a@ahsent for the two girls was
requested and granted at the museé&m. Foundation| — IntermediateS— SeniorFET — Further Education and Training band.

5.3.2 Analysis of conversations

In this section | present the results of the anglgé conversations and a discussion of the

findings. | present the data that | collected imfmf a narration; describing and recounting

the events that took place as learners were totinegyebo Gogga exhibition. The narration

is supported by excerpts from learner conversatidfisr the narration of each group’s tour,
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| provide qualitative comments pertaining to thedfngs described. After the narration of all

the groups’ tour | discuss the findings.

I will use the followingKey in this section

WSQ- worksheet question

E- explainer

L- learner

[italicg]- Italics in square brackets will indicate evidenééearning

[comments} Comments in square brackets are researcher’s eotsm

Group A (two grade one girls and an adult)

Group A was made up of two grade one girls (Gidrid Girl 2). For the analysis of the

conversation of this group, | picked out the maréisng features that highlight the overall

observations from this group. The girls were givenrksheets (workbooks) at the entrance to

the museum. They however had no clue what the \meets were or what they were for.

Girl 1:

E:

Girl 1:

Dad:

Girl 1:

Dad:

Girl 1:

What is this for?

It's a workbook?

What must | do with it?

It contains some questions about the thingaregoing to see and you must answer the questions
[flipping through the pages] All of them?

If you want to

[getting excited] | want to.

Girl 1 got very excited and was eager to comple&eviorksheet. She was at the beginning,

not very sure how to go about it as reflected endkcerpt below. The excerpt also shows that

this girl depended heavily on her dad to fill ire thnswers as she could not spell out most of

the words in the given answers. She therefore &epsking her dad to spell the words for

her.

Girl 1:
E:

Girl 1:

Dad should | ask the question?
What do you want to ask? Do you want one [meaan earthworm]?

No | want to ask, ‘How do earthworms impeoour soil?” [WSQ]
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E: You tell her [referring to a boy who was alsdieg same station]
Dad: [Her dad however gave her part of the an$waey make holes in the soil.
Girl 1: They make holes in the soil [girl verbaiigpeats the answer]. Where should | write? [Dadavshter where to write]

Girl 1: How do you spell hole? [Dad spells the dbiole for her].

Girl 2 on the other hand looked overwhelmed by miigseum environment. She was not
participating in the discussions that girl 1 wasoined in as she was busy looking at people
and the many different things which were all arobed She would however eventually copy
the answers from girl 1. Girl 1 was so eager to plete the worksheet that she no longer
wanted to visit and see those exhibits that didhaste any worksheet questions. The only
thing she was interested in when she got to thebiéxtiisplays was the answer. At one
display, the explainer knew that the answer towbeksheet question would be difficult for

the little girl to comprehend and wanted to explaiime girl however, insisted that she

wanted the answer only.

Girl 1: How big is the largest dung beetle? [WSQ]

E: Do you know what a dung beetle is or what itsfoe
Girl 1: No
E: Let me show you

Girl 1: But all | want to know is how big it is
E: Approximately 5 cm

Girl 1: How do you write that? [Dad wrote 5cm opiace of paper and both girls copied]

The worksheet asked for the size of a dung beElle.concept of size is a difficult concept
even for older learners (Smith, Carey, & Wiser, 398n this case, the concept was even
more challenging as the dung beetle is three dimmeakand irregular and hence difficult to
state its size. It is highly unlikely that the Igttgirl had the understanding of the concept of
size in terms of the given measurements and thiieep knew it. Unfortunately, that was
the question in the worksheet and the girl's comogas to complete the worksheet. This
observation highlights the importance of framing thorksheet questions according to the
age or developmental levels of the pupils conceifédey are to effectively facilitate the
learning process. This is in agreement with BorakM&rek (1991) cited in Rennie &
McClafferty (1995) who said that most effectiveeirgction of children with exhibits occurs

when the thought processes required to underskenexhibit match with that of the children.
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The group visited thirteen stations. At twelve loé thirteen stations, the sequence of events
was the same i.e. the girl would, with the helfhef Dad, read the question to the explainer.
The explainer would give her the answer. Girl 1 ldowrite the answer with the help of her
dad, and then girl 2 would copy from her. Howevarpne case at the recycle stand, the
explainer managed to capture the girls’ attentipragking them to do an actual activity. At
this stand, the girls were required to name theuwsl of the four recycle bins that were on
display. They were able to do this and you coukdtbeir faces beaming. The explainer then
gave girl 1 an empty coke can and girl 2 a crumpliede of paper and asked them to place
these waste materials into appropriate bins acegridi the picture and text labels on the four
recycle bins. At this stand, the girls were ablegéd the answers for themselves and they
were also given a chance to interact with the athiBoth girls were able to place the waste
materials into correct boxes. A sense of havingeagll something was written all over their
faces. The exhibitor then explained why differgmiels of waste material were put in separate
bins. Unlike at other stands, the exhibitor hacceaded in capturing their attention. The girls
listened attentively to what the exhibitor was e@xpihg. Up to now girl 2 was typically just
following the father and her friend, but at thish#it she also got involved. The tasks at this

exhibit were at the level of the two girls.

A total of twenty questions were answered. Wherfdkiger announced that it was time to go
home, girl 1 looked exhausted and was almost irs teemplaining that the questions were

just too many, that’s why she could not finish aesng them.

Comments: The worksheet was utilised and the following obagons noted. Firstly, the
two learners did not know what worksheets were \ahdt they were for. Secondly, giving
the worksheets to these girls robbed them of tneelbamoader observations as they were now
over-concerned with answering and completing thekslteet so much that there was no
engagement with anything else. Lastly, the fact tihe adults had to read out the tasks in the
worksheets and to spell out the answers for thendea meant that the use of a worksheet
may not have been suitable for grade 1 learnermmuéeum educators and teachers want
learners to complete worksheets during museumsyisiis of crucial importance that they
prepare learners beforehand or at the museum sthéhaknow how to use worksheets and
also know where and when they should use them.arRgsdas shown that preparing learners
for the field trip can greatly improve their leargiduring the trip (Kisiel, 2006). Providing
learners with a background on how to use museurkshieets as part of the preparation can
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also improve the likelihood of learning. Durbin @89 suggested that a worksheet should
provide boxes for drawing or dotted lines for vemttanswers to make the worksheet user

friendly for children with little experience of ug worksheets.
Group B (approximately 25 grade three boys)

As in the case of grade 1 learners in Group A apdke learners in group B were
handicapped by their inability to spell word anssvand to write without anything firm to
write on. The educator accompanying the learnepaemed to them that they needed to
listen to the explainer first and write only wheitdtto do so. The group was big, over twenty
learners. The learners did not break into smallugsobecause being very young, they were
under strict instruction that everyone was to kegp the group. They went to ‘Defending
our heritage’ stand first. At this stand, the cteld were required to draw an Iron Age tool
that women used to use. After the explainer hadaegxgd and shown them the tool, the
worksheet required them to draw the tool. Theichea announced that it was now time for
them to draw the tool. The learners started to dampo their teacher that they could not
draw the tool because they didn’t have anythingge as support base on which to put their
worksheets as they were drawing. Others compldaimetcthey did not know how to draw the
diagram. The situation became so chaotic thatdneagor accompanying the learners had no

choice but abandon the use and completion of thr&sheet.

Comments: The completion of the worksheet was abruptly abaedaas it was putting both
the teacher and the learners under a lot of stvé#esksheet use was abandoned because the
teacher was not prepared for the problems thaedyos most importantly because the group
was too big for one person to manage. The adulfraup A above managed to sustain the
completion of the worksheet until the end of thartdespite facing the same problems
because he had to deal with two children only. @teup B teacher had to deal with over
twenty learners. According to McManus (1985), tiee ©f the group for children up to ten
years old should be limited to 4 to 6 learners. Bew(2002) also suggested more or less the
same figure: an adult to child ratio of 1 to 2 bwarst 1 to 4. Small groups are ideal whether
you are using the worksheet or not. This is becauken in small groups, learners get more
involved in their learning in terms of having mao®m to ask questions, to receive answers
and to do hands-on activities (Price and Hein, )19%his ideal situation is however difficult

to achieve especially in countries like South Adriwhere huge numbers of learners are
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brought to museums by schools during field tripsli{att, 2009) and also a background of
few trained staff at the museums. What can howéesrachieved for foundation phase
learners is the designing of suitable worksheetsrksheets with among other desirable
features a manageable number of tasks that doegoire written responses. Minimising

tasks requiring written responses is crucial aswhten response format that was required
for completion of the worksheets in this study waes major cause of the problems that were

observed.
Group C (two boys and one girl in grade four)

The three members of this group did not come tagethaturally like the other groups. They
were teacher-selected and asked to move togetreegesip. The group was not completing
the worksheet. Their teacher had instructed theahttirey were to just write short notes that
would help them to complete the worksheet when tetyback to school. However the group
was moving briskly from exhibit to exhibit, glangirat displays without engaging with the

exhibits. Their conversation as they went throughfirst two exhibits reflects this.

Exhibit 1 (fossils display)
L1: Pa-a-a-le — | can't read that

E: Palaeontology- she is going to tell you all atib A museum explainer referring to his colleagju

The learners did not however wait for the explaiteerexplain the exhibit to them. The
learners briskly moved on to the next exhibit. A& thext exhibit the exchange was just as

brief as at the first one and there wasn’t muchagegent.

Exhibit 2 (arthropod display)

L1: Chongololo, chongololdNaming [A chongololo is a millipede]

L2: What's a chongololo&sking a questidn

Note here that L1 saw a familiar organism and gaidame aloud. Naming or identifying is
evidence of learning (Allen, 2002). Even askinguasiion (L2) is evidence that learning is
taking place (Borun, 2002). Therefore, even tholegrners were moving briskly without
paying particular attention to any exhibits, | ditl say some learning was still taking place.
However, the learning process was rather incomplgtevidenced by what Gilbert and Priest
(1997) described as premature closure of the ceatien. L2 never got an answer to his

guestion or a chance to have a look at the milkpibat L1 had seen on display. This reflects
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the superficial nature or the limited effectivenessnformal tour of exhibits without some
form of mediation. However, an interesting obsgorais that the naming of the millipede
by L1 did stick into L3’s mind. This is evidencey What L3 said in the excerpt below. This
conversation occurred when the group was passm@itnropod display again and L3 saw

the millipede that L1 had referred to earlier:

L3: That's a chongololi.

L1: Chongololo not chongololi. (L1 corrects L3).

This excerpt shows that L3 had internalised thi’*that L1 had done earlier. Although the
talk was brief it had facilitated learning. Theogp moved on and when the learners got to
the ‘Green defenders for all’ exhibit which wasispthy of indigenous plants, the following

exchange occurred:

L2: We have to try that thing that clears moutkeation.

L1: You are not supposed to eat. Look. It sayg&rhade up of mint oil inhaling the vapours wheausted in boiling water or
added to the bath wateyJotatiorj.

L2: That means you have to put it in hot water bath or smell the steam in it not eatis¢, explanation

L3: Must we write the answer?

L1: Let me memorise it.

L3: How are we gonna complete the worksheet if waaokt write the notes? [This question indicates the worksheet is the cause

or source of this conversation]

L2: Did you read that. [Pointing to the text label]

L1: Let’s figure it out later.

L2: No. Now. [L2 and L3 insisted that the text vtae read then started to read the text in silence

L3: Ok, can | read this?

L1: [L1 budged and read the text aloud] ‘For thrio&ction, insect bites...Quotatiorj That's for throat infectiondfommenting,
usq.

In this excerpt, one member of the group realised they were not writing any notes or
engaging with the exhibits. She therefore decidedemind others about it. The reminder
seems to have worked as it made the trio to ex@ockeinteract with the exhibit more. This
observation highlights an important role that woekests play. The reminder that they were
expected to complete the worksheet back at schasl enough to force the learners to
explore the exhibits at a much deeper level thaanwthey just freely explore the museum on
their own without any form of guidance or mediatidrearning occurred at this exhibit:

commenting on, reading explanatory text aloud aqudagning the exhibit (Borun, 2002).
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It is also important to note here that some kindlishgreement was occurring in terms of
whether to take down notes or not. The same kirttisaigreement was to be seen again later.
This group, being a teacher-selected group andmihe one in which some disagreements
were observed | suspect that the disagreementikedg tlue to these learners not being used
to working together. Learners should therefore lbvad to move in groups that they are
used to work in at school or in self-selected geotgpromote social cohesion (McManus,
1985) and hence reduces the tension that may mebyatmpact on the museum learning

experience.

When the group moved on to the next exhibit, whias titled ‘the Moz squad’ and was
dealing with mosquitoes and malaria, they met theacher who reminded them that
although she had said that they would do the waishback at school, they were supposed
to ask the explainers the worksheet questions Wréa some notes or just fill in one word
that would remind them of the answers. This reduliethe group spending more time at this
exhibit. The conversation reflects an extended m@uode meaningful engagement with the
exhibit.

L1: What is Malaria? [WSQ directed to Tr].

Tr: Ask the man in the green shirt. [The man indheen shirt was the museum explainer]

L1: [to the explainer at the stand] what's Malaria?

E: Malaria is a disease that is caused by mosgitiés. Yah. [Note here that this answer that wasrgby the explainer is
incorrect]

L1: Yah, cool. ‘500 million cases’ [@tatior]. Wow! [Surprise] [At this point L3 was busy writing the answer adid not respond

to what L1 was saying so L1 had this to say:

L1: We are not allowed to write the answers nowt jhe words.

L2: Oh! Oh! Oh! Read thidijtrigue], ‘all 80-90% of cases occur in South Africa’J@atior]. [i.e. malaria cases]
L1: Africa, not South Africa. [L1 corrects L2]

E: Guys are you getting your answers.

L (all):  Yes

L1: What does that sayA$king a questidfL1 pointing to a label in the displayed text]
E: Plasmodium.

L1: What does that mean?gRing a questign

E: It's a parasite that causes malaria.

L1: Ok, Ok.

E: Symptoms of malaria? [WSQ]
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L1: It's what happens to you when you get malan@s symptomsgnswering a questign

L2: [searches for the symptoms in the text on digpl

L1: Its not there, it's not there. | read through i

E: You can watch the video to get the answers.

L1: | don’t want to listen to the video.

L3: You have to.

L1: | don’t have to.

L3: So how are you going to get the answer?

L1: Now we have to, because she wants to. [Refptor 3]

L1: Mosquitoes. Check it out; check it oidgming. [Focus moves away from the text to the video]
L2: Look, it's working so hard to get to thadéntification.

L1: The rest are dead except that ddeiftificatior].

L2: Check how cool this lookpleasuré. [L2 was now looking under the microscope. Hisu® had moved from watching the video

to the mounted microscope. So watching the videwec@® a premature stop and malaria symptoms werieletified]

L1: What is supposed to be theréd®king a questidn
E: Malaria [wrong answer again or rather incompétswer as it was supposed to be malaria parasite]
L1: Alec, does it look cool? Let me see. [L1 loaksler the microscope] It's a dried worm, lots tifdiworms [dentificatior [L1

was referring to the plasmodium parasites on @ sliter the microscope]. You have to look a litteese then will see the eyes.
It looks cool Pleasurg.

In this conversation the tension and disagreemesirfaced again with learner 3 wanting to
watch the video in order to get the symptoms ofamaland learner 1 wanting to move on.
This conversation which was linked to the use @f Worksheet was relatively long and it
shows some engagement with both the exhibit andetkie The fact that there was some
significant engagement with the exhibit by the heas after their teacher reiterated that
learners were to refer to worksheet questions @i timteraction with the exhibits and the
museum explainers shows that the use of the woegkglremoted engagement of learners
with the exhibits and hence learning. The obsesmasilso highlights the importance of the
teacher’s role in enhancing the museum learningmsmpce. The premature move from video
watching to the microscope incident supports theeolation by the teachers in Kisiel study
(2003) that it is unlikely that learning would ocawmithout worksheets. To them, worksheet

use helps to keep learners focussed and on task.

The group visited many more exhibits but stoppdernag to the worksheet questions or to

write any notes after this exhibit. There was sarapversation with the explainers at the

various stands that the group visited. However mbgte conversations were very brief and
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lacked depth compared with the two previous ondé® donversations had one prominent
feature in common: aesthetic appreciation of exhipunctuated by phrases like: ‘that’s

cool’, ‘awesome’, ‘that’s disgusting’. (See appenDifor these conversations).

Comments: There are very interesting differences betweenctreversations that occurred
when learners in Group C were referring to worksligeestions and when they were not.

These differences are listed below.

* The group’s conversation at an exhibit was longeenvthe source of conversations

was the worksheet. More time was spent when th&sheet was in use.

* As they were searching for answers to the worksheestions, learners were able to
see some other important features of the exhilgit the fact that 80-90% of all
malaria cases occur in Africa which stunned thehe Tearners interacted in depth
with both the objects and the text as they seardbednswers to the worksheet

guestion.

* Aesthetic appreciation of the exhibits was morerpnent when worksheets were not

in use.

The observations summarised above show that aasf&roup C is concerned, there was
more engagement with the exhibits when learnerg wsing the worksheet. When they were
not using worksheets, learners focussed on thergleaned broader observation at the expense
of more salient features of the exhibit. Arguabhen learners are not using worksheets,
there is likelihood that they may not know whatdok for in an exhibit. Therefore, although
it is desirable to allow learners to look at thdiibxs of their own choice in a free choice
environment like a museum, a worksheet may be sacgs$o then direct and guide them to
the salient features of the exhibits. A balancingraay be to prepare worksheets that have
fewer questions, high site specificity, with quess that focus students on observation of
objects rather than label reading (Kisiel, 20033weér questions will enable learners to

complete the worksheet and to also explore the nomgeeely.
Group D (four grade four girls) This group was not observed

The group toured the museum concurrently with giawmd they spent very little time in the

museum)This group moved in silence, directing thaestions to the people at the tables and

96



completing their worksheets in silence. The greptet of the recorded conversations was
therefore taken up by the exhibitors explaininguéss pertaining to their exhibits. | later

discovered that the reason why there were vetyg liliscussions among group members was
because they thought they were not allowed to dsthe worksheet questions. | deduced

this because towards the end of the recordingearaér said this:

L: Ilied. She (their teacher) said we can dis¢heswvorksheet questions. [Apparently, this

learner had earlier said to her friends that theyewot allowed to discuss the WSQ)].

Not much was however discussed after this as dredes were nearing the end of their tour

of the museum.

Comments: The worksheet facilitated learning in the sense tinere was some interaction
between learners and exhibitors. This was evidenebén learners asked worksheet
guestions and exhibitors explained their exhibg&iofihe conversation was not transcribed as
there was nothing more beyond the reading of thestipn and the exhibitors' explanations
and also because the exhibitors’ voices were vant most likely because the two learners
with the recorders may have been standing at ardistfrom the exhibitor most of the time.
The learners filled in the worksheet in silence ttoe greater part of the tour deriving their

answers from the exhibitors’ explanations.
Group E (Grade five. The learner with the recorder didfieom or join a group)

Only one learner, the learner with the recorder) (lvds completing the worksheet and she
did this in silence. Two girls approached her fahat. What they said could not be captured.
It seems however that the two girls wanted to etitut something else that had nothing to
do with the worksheet. This was derived from theesbation that L1 declined to join in the

conversation declaring that she wanted to answemttrksheet questions. This is what L1
said: "l want to answer these questions seriousliyrom this statement it seems L1 felt that
the two girls were disturbing her. L1 then movedhe back of the whole group from where
they were standing, listening to the explainers flidg in the worksheet in silence. No

group was formed. The only recording captured floeee was that of the exhibitors

explaining the exhibits. According to Tulley anddas (1991) introverted experiences like
this one shown by L1 where a learner watches atdnl$ to other people can bring about

learning. The observation that L1 was filling inr veorksheet, deriving answers from what
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the exhibitors were explaining shows that she wagnitively engaged and therefore
learning. Meanwhile the educator accompanying daenlers was referring to the worksheet

after every exhibit visited choosing the exhibitattshe wanted her learners to visit next.

Comments: The worksheet was utilised by both the teacherthedearners. The worksheet
was guiding the movement and the choice of exhii®tsause the teacher used the worksheet
to choose the exhibits to visit. The learners utfex worksheet questions to initiate the
discussions between them and the explainers atanels. For the rest of the tour, the learner
with the recorder was completing the worksheetlanse. For this reason, the conversation

was not transcribed.
Group F (Grade six; two boys and a girl)

The educator accompanying these learners told thainthey were expected to fill in the

worksheet. She however made it clear that theyldhoat be anxious about completing the
whole worksheet. They should move freely at thein@ace and only refer to the worksheet
when they got to those exhibits that had task$iénvworksheet. This group on reaching an
exhibit would initiate the discussion by asking #plainer the worksheet question. In the
majority of cases the response from the explaings wot confined to the answer to the
worksheet question but was more detailed. Thigrin tesulted in learners participating more
by asking their own questions and in some casesaicting with the actual exhibits. The

conversations that were held at the recycle anithwarm stands highlight this observation.
These conversations were transcribed in theirewtir

At the recycle stand

L1: Is this the recycling session?

E: Yesitis

L1: Why do we recycle? (WSQ)

E: You tell me. Why do we recycle? [E throws thesfion back to the learners]

L1: Because to save the environmentgwering a questign

E: How do you save the environment by recyclingpii@bes the learner further]

L1: Because, like if you don't; ok its like, | ddrknow how to explain, its pollution right ok ok y@an explain [L1 tries to explain but

fails and passes over to L2]

L2: You can save the planet by re-using bottlesyandcan re-use the leftover food as manure for ganden. You can stop polluting
the seas; yahLP explain§

E: Now tell me something. What happens at the ditmpéien dump gets too full?

L1: To the seal[l answers the questipn
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L1:

L1:

L1:

L1:

L2:

L2:

L1:

Ls:

Ls:

L1:

So what is going to happen to this bottle whegets to the sea? Floats, Floats, Floats forevéreaer and ever until some sea
animal decides to swallow it. That's how the durapndges the environment.

oh
Because the bottle will never be broken dows plastic. Let me show you something. Come, comez to this side
This is nice [Learner showing enjoyment of ther]

Can you see this number? This number tells you lbng it takes for this bottle to biodegrade. Yoo know what biodegrade
mean?

Yes, how long it takes to breakdowAnjswering a questign

So can you imagine all this rubbish taking fbag to biodegrade.

[Silence]

Cool. So are you guys satisfied?

Almost

Another question; what can we use organic rstbfor? (WSQ)

But it's what you have just told me. What igamic rubbish? Come here | will show you? [The akm@r shows the learners the
Iﬁgct)?wing materials saying out loud the name ofteane of them: Cooked food, Carrots, Leaves. Sd eérayou do with all of
Compost Answering a questign

But, | mean, like, ok can | ask a question? like everything can’t be made into compost. Wiggipens to things like chemicals
from factories and all that? [A very good follow-gpestion from the learner]

That's the problem that everybody is tryingtidve. | am glad that you asked that questionhistrhoment, this country has no
policy. A policy is like a rule. There is no rulétivregards to where factories can put the wasg pnoduceSo what can we do as
children? Go to the government and say to themtitegt should find ways of getting rid of this rublbj maybe make some rules
about these people who produce them. Do you knoat héppens to these wastes when they flow intovee?

No.

They get into our tap water. Do you want to kitimat water?

Oh no, no ways

Precisely. So they must stop dumping stuff adl #nds up in the river.

Ok. Thank you [This thank you remark closed ¢baversation. A remark like this signifies or segig satisfaction of the learner’s
needs and curiosity (Gilbert & Priest, 1997).

This conversation was long and everything that sead revolved around waste materials and

recycling thereby linking the whole conversatiorl#o the worksheet question. The

conversation that followed this one was also lomgj e learners were interacting with the

exhibits and the exhibitor asking a lot of quesdiohhe second conversation occurred at the

earthworm exhibit and is shown below.

Earthworm exhibit

L3:

L1:

E:

L(s):

This gquestion says: How do earthworms improveur soil (WSQ)
That's where we are going now. Hullo. Can wk ysu a few questions? How do earthworms improvesoil? (WSQ)
Do you know what earthworms do when they go@lon

No [Answering a questign
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L(s):

L(s):

Tr:

L1:

L1:

MS:

L1, L2:

L1:

L2:

E:

E:

L1, L2

E:

L1:

L3:

L2:

L1:

Tr:

No. Have you ever seen earthworms before?

Yah.

You know earthworms?

Yah.

Let me see [The earthworms were under thesswilcould not be seen]

[Lifts up a handful of soil with earthworms]
Oooh its disgustingDispleasurg

What's disgusting about it?

It's just that — [sentence not completed]

[The exhibitor continues] As they go along timegke tunnels in the soil

[in low voice]-Burrow in soil leaving tunneldnowledge connectidn

[continues to explairthat makes air available to the soll

So how long do they liveAgking a questidn

2 years

2 years?Nletacognitiof

Why such a short period of time when they hiawe hearts? [Laughterysking a question and identificatjon
Five hearts — where does it say? [L2 respoodd tby asking a question. L1 points to the dispthiext]
Because they are so small {atighs

How many questions do you have to answer?

Many

But you see what an earthworm does. He makesdioppings [showing them to the learner]. We abldbthem castings. This
now is

Manure Knowledge connectidn

And when you mix this with the soil, the soitgeery fertile. The soil gets very rich.

And what does it eatAfking a questidn

Anything that used to be alive that’s no lon@w.any kind of plant material, manure, leaves

All the answers are there [pointing to the tigpd text]

---This blue one not South African. It comesiirdustralia----
Yoh, Ok, so we can use earthworms like, to sheeenvironment. Like, ok it says here somethingua waste — organic matter.
How? | don't get that, | don’t understand [Thisisinteresting connection to the previous exhilbiich was on recycling of
nutrients in order to save the environment. At thdtibit learners had suggested use of organicemastcompost as an example of

recycling that saves the environmentitgr-exhibit connection

You know what we normally get from the kitchemybe the potatoes get peeled, carrots etc. Insfehdowing that away or
burning it, we use earthworms. So it's no longdabigh.

Oh they hide. Why do they hide [laughtBpte here that the teacher chips in to highlighathe had observed: an earthworm
disappearing into the soil thereby pointing ouferners an important characteristic of earthwdimslearners seemed to have
missed]
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L1:

L1:

L1:
L3:

L1:

L1:

Tr:

L1:
L2:

L1:

L1:

L1:

L1:

This was a very long conversation. Every utterawmes about earthworms thus reflecting
back to the WSQ as the source of conversation.eTéwer many indicators of learning in both
conversations. The learners were relaxed and thieecsation shows that they were enjoying
themselves, not over-concerned with the completbrihe worksheet. This relaxed and
unhurried interaction with the exhibit and the expér displayed by the learners was likely
to be a result of what the teacher had said abéigenning of the museum tour; that although

the learners were expected to fill in the worksbgetitey were not to be over-concerned with

They hide from light

Can | touch one? ooh nice. [Laughter and scseainexcitement]Pleasurg Do they die if there is light?4sking a questidn
If you expose them to light for about 30 mirgyttdo----

Why? Is it because it is used to darknesskihg a questidn

[Explanation inaudible

Ok, thank you.

Let’s see the blue one again [Learner strettiiehand to have the earthworm put into his hand]
Where did you get it fromAgking a questidn

Australia

Australia? Blue? How come it's blue? [Learnegigestion reflects some active involvement withekkibit].
Australians are funny. That's why they havesbdarthworms. [Laughter]

How big is the biggest worm?

2m

2m? [ntrigue] | wanna touch one again can Pi¢asuré

Can you put one in my hand again?

No not that one [screams excitedly as a bigmviz put into his handi}-- oooh so cute Hleasure].[Learner examines the
earthworm] Does it have eyes®sking a questidn

No. Doesn'’t have eyes.
So how does it go through the sand? [Intergstonnection to the explainer’s previous explamitio
It feels with its skin. Everything is accorditigthe skin. It breathes through the skin.

So it’s like a snake? But no a snake has dlearner corrects himself]

Snakes have eyes. Yes snakes have eyes. Indofesd on anything that is alive. That's oneatighce with the snake. Some feed
on the soil. Some feed on organic matter; whidtkéanything that used to be alive.

Ok, Thank you

the completion of the worksheet:

Tr:

You have enough time to look at the exhibitg & fill in the worksheets. Don't worry about cdeting the whole worksheet.

Just fill it in as you go and enjoy.
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The scenario above reflects the role of the teaelsecentral in determining the type of
museum experience that the learners will have. da¥ar continued with their tour,

systematically moving from one exhibit to the néhing in their worksheets. On reaching
those exhibits which did not have any WSQ pertgrimthem, they did not skip them; they

explored them too.

L3: Is that a skeleton?

E: No. That's a chimpanzee [The exhibit on displ@g a chimpanzee skeleton]

L1: There is no question on skeletons so let’s Jusk around. [Free exploration taking place evefole completion of the
worksheet]

L3: Is this real [Now pointing to a human skeleton]

E: Yesiitis real

L1: That'’s the stuff about evolution. My mom is @iy teaching about evolution. [Connection to pegperiences]

Here the group can be seen exploring even the kxflmt were not asked about in the
worksheet. The group had now separated from theafeghe class. | attribute this free
exploration to the way the teacher had handleddbe making it clear to the learners that
they had time to explore and that they should explbe exhibits freely completing the

worksheets as they were going about the tour oéxingoition.

Group F teacher had also said that the learners teefisten to the explanation and the
discussion first, then write their answers aftengarLearners only referred to the text on
display if they had missed the answer from the miegplanations. Instructing learners to
listen to explanations that were being given by ¢kplainers is a very good approach as
explanations are useful facilitators of concepu@velopment (Hohenstein & Tran, 2007).
Explainers can also help learners use an exhibit@amunderstand the science behind it (Rix
& McSorley, 1999). In some cases however, the éx@ta did not just explain. They would
throw the question back to the learners and intevéh them (e.g. at the recycle stand). The
conversation that transpired at the bird stand addlects this kind of interaction. It is
important to note that although the stand was edsbithere were no birds or any other
exhibits about birds on display.

L3: Why are birds unique in the animal kingdom? (WSQ)

E: You know. You guys gonna tell me that.

L3: What did they say?

L2: They said the first question you guys haverteweer it yourselves.
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L1:

E:

L1:

L3:

Tr:

L1:

Tr:

L1:

L2:

L1:

L1:

L1:

L3:

L1:

L2:

L1:

L2:

L1:

E:

Yah; because they fly. No other animal flidsedrner now suggesting answers to the WSQ]

What about bats

Oh bats, aren't they birdsRgking a questidn

They have different colours. They come ineliént colours. [L3 suggests another answer]

Why does it fly? How do they fly? (Teachermhin to mediate the learning process

They have got wings, feathers; they have faatffenswering a questign

Yah. Birds are the only organisms that havéhfess.

Oh! | never knew thatfetacognitioh

They have feathers. Is it? [L2 confirms thevaerd

Yah [L1 affirms the answer]

What do you call a group of wild geese in fligt? (WSQ).[L1 reads aloud the next WSQ to the group]
It's a... gaggle. We learnt this from ednnection to prior knowledye

What is it? Asking a questidn

A gaggle. Its e-e-eh gaggle, gaggle liké ries to explain to others the term gaggle failitj.

What do we call it when birds fly away to warme areas during winter? (WSQ)[L2 reads the third WSQ to the group]
Migrate [Answering the questidn

Migration [Answering the questipn

Migrating

So you ask me when you know all the answeraidhéer]

By throwing the challenge back to learners, theglarer managed to challenge the learners

to take time to think and to come up with the amrswé@his also allowed the learners to

participate more. The conversation episode aboflects the important role that explainers

could play particularly when exhibits are not imatgive as was the case at this display

(Lehman & Lehman, 1984). The episode also showsatia good explainers, even a poorly

constructed worksheet can bring about learning. [Baeners managed to answer all the

guestions correctly. The transcript shows thatelvesis collaborative effort by the learners as

they tried to come up with answers to the workslygeistions. It is important to note here

that the three worksheet questions in the conversaxcerpt above could be answered

without having to go to the exhibit and the leaswere able to answer the questions without

much help from the exhibitors who were manninggtend. As a result, later on, for some

guestions of similar nature, Group F did not botioevisit the exhibits involved. They just

answered the questions:

L1:

Ok, ok guys. Wait, wait, let’s just answer the$he green defenders for all [This was the tflthe exhibit]
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L2: What?

L1: Why do plants have green leaves? (WSQ)Ve don’t have to see the plants to answer this.

L2: They never told us

L1: | know. So that they can attract food and gafttlfrom the sunnowledge connection/explanatjon
L2: No not food just sunlight [L2 corrects Ldgnnection to prior knowledye

L1: Yah. So that they can attract sunlight [L1 ams¢

L1: Where do plants get their energy from (WSQ)?

L2: The sun Answering a questign

L1: Under the soil; the sun, the soil and water filso contributes but the contribution is incatjrec

L3: Guys, soil? | don't believe soil is really-fL.1 interrupted L3 before she could say what shete@to say].
L1: Yes, that's where they get their food from.

L3: I think its carbon dioxide.

L1: Yes but also roots, from underground; the sail,and water [L1 insists].

Comments: This conversation reflects learners who were buogdion each other’s

knowledge and understanding of the concept in cueslearners 1 and 3 had some
incorrect ideas about the concept of photosyntheSisfortunately, when they were

answering these questions, the learners were ntteaexhibit to which these questions
pertained and they had separated from the mainpgtioat was being led by the teacher.
Therefore, these incorrect ideas could not be a@titwhen they surfaced. This reflects one
area where completion of a worksheet becomes veppitant. If the teacher collects the
completed worksheets and goes through them, he/ghiee able to pick up those incorrect

ideas in the completed worksheets and deal withnth@irthermore, although the worksheet
guestions were not good museum worksheet quedtiaihge sense that a learner didn’t need
to visit a museum to answer them, they still seragdaching/learning role as learners were
able to express their understanding of the conoémgthotosynthesis thereby exposing the
incorrect ideas they held. We can therefore in tbgard say that the worksheet facilitated

learning. This group fully utilised the worksheet.
Group G (over 30 grade six learners)

Group G moved as one big group of more than thédyners. The learners did not split into
small groups. The group did not use the workshé@étsy focused on the explanations that
were being given by the exhibitors at the stand® [Barners were asking questions to the

exhibitors here and there. The questions were ath@utexhibits but were not worksheet
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guestions as the learners were not using the weetshThe learners who asked the questions
were far away from the learners who had the recesraed from me so the questions were not

captured by me or the recorders.
Group H (three grade seven girls, | was not able to obsiigegroup)

This group, as in the case of group F used the shaddt to direct their movement through the
museum. The teacher allowed the learners to fiegljore the museum and to complete their
worksheets at their own pace. However, unlike greughis group did not always direct the
worksheet questions to the exhibitors who werehat $tands but rather discussed the
guestions amongst themselves and then filled inwbeksheets individually. The group
depended more on the text and the exhibit itseltHeir answers, not the exhibitors at the

stands. Their discussions were guided by the weststjuestion.

L: Let’s go to the bees

L: Ok.

L There are so many beddédntificatiori.

L: Ok. What type of cells do the mites infect? (WSQ

L: I don’t know. Is it maybe this?sking a questidn

L: No. That’s the mites.

L: Guys. Let's look hereHointing out to some featdre

L: | can't see.

L: Attackers. Look here. Look here, | found it. ‘hey bee attackers-verroa mites. The mites attaekbtidy's drone cells’
[Quotation.

L: Ok, thenwhat is the name of the diseaSe(WSQ)

L: The mites cause the disease ----- not audibiesvering a questign

L: Name two additional hosts (WSQ)

L: Bumble bee and --- [inaudible]

L: So guys two additional hosts that mites arentiaén pest.

L: | think the bumble bee—it’s here, it's here additional hosts. So it's a bumble bee and skyeetle Answering the questipn

Comments: The worksheet was fully utilised. The worksheetpkdl learners to know what
exhibits were there and hence to choose the eghibijo to. They worked collaboratively as
a group reading out the worksheet questions andtsag for answers in the displayed text.
(see appendix D for another conversation).

Group | (two grade eight boys)
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This group was not concentrating much on seeingigbits. The learner with the recorder
(L1) would briefly talk about exhibits then switcver to something else that had nothing to

do with the exhibition.

L1: What is this calledsking a questidn

E: Rain spider

L1: Are you enjoying this journey?

L2: No. | wanna go. No joking, joking. | like thixecause
L1: Education is very delicate. [L1 interrupts L 2]

L2: | like golf

L1: | like bungee jumping

Comments: The worksheet was not used. The greater part afdheersation had nothing to
do with the tour or the exhibits. The rest of tlweersation was therefore not transcribed.
The learner also talked about the recorder seuaras and his behaviour (continuously
touching the recorder to make others aware thatdsebeing audio recorded) showed that he
did not ‘forget’ that he was being recorded for gneater part of the recording rendering the
conversation less authentic. The teacher’s attitdak’t help either. He seemed not
concerned that the learners were not looking atisrussing the exhibits. At one point the
teacher actually joined the conversation that daseners were having which had nothing to
do with the exhibition. This observation suppohs findings of Jarvis and Pell (2005) that
the behaviour of adults accompanying children te@ums is very influential in determining
how children interact with the exhibits. If adudtsd children understand and share a learning
focus, learning is promoted otherwise it is negdyivaffected. Pupils’ attitudes also tend to
mirror the teacher’s (Price & Hein, 1991, Griffin 8ymington, 1997). This means that if the
teacher’s attitude is positive and focussed, |legs likely to be promoted otherwise it is

restricted.
Group J (two grade eight boys)

There were some discussion or rather short comnaddat worksheet questions here and
there. Otherwise group members filled the workslheeailence.Comments: The recording
contains mainly the exhibitors' explanations. The@ege no sustained conversations from the
group. The recording was therefore not transcribed.
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Group K (two girls and one boy in grade ten)

Initially, the whole group moved systematicallyrfrane exhibit to another listening to the
exhibitors' explanations and filling in the workseheHowever, after visiting about four

exhibits, this group broke away from the class grothe group tended to fill in the answers
using the displayed text meanwhile talking or comtimg about something else not related
to the worksheet question but related to the ekhithiey however discussed some of the

worksheet questions and answers amongst themselves.

L2: | like these guys’ name [She was referringht® hame arthropods]
L1: It's cool
L2: In Australia you will see the geosciences thimghe Australia museum. It's so cool. Everythiagnteractive. It's like you touch

everything. It's like they have a wall of insedhéstbig, a wall of all different types of flies. Masee the guy | worked for had
some female albinos. They were so gorgeous. ks they were pink or yellow.cpnnection to prior knowled@jgAs this
conversation was going on, learners were busy aetingltheir worksheets,]

In cases where members did not know the answerwti@e group would focus on the

worksheet question.

How do seeds disperse by means of animals? (WSQ)

L2: That'’s pretty cool

L3: Pretty boring stuff

L1: Ah well, what do we need to answer this one

L2: Like seed dispersal [laughter]

L3: How do seeds disperse by means of animals? [i&Qted to the explainer]

E: | think they eat them and then digested or {ieess through the gut and then they stick to theirdk

L1: Serious? [Surprise]

E: Next one

L1: What is the advantage of being able to pass throughe digestive system of the animal? (WSQ)

E: They spread out. Become nutrient active. Theysgeead wider. So they get all the nutrients thegd. This dispersal is much

wider | think. That's pretty much like it.

L1: Thank you [conversation closed]

Sometimes learners will freely explore. From thedselispersal display, learners passed
through the fossil display just looking around. Theplay had skulls of a modern human, a

chimpanzee and the taung child, L3 said:

L3: And people say there is nothing like evolutithgt’s exactly like a human skutdmmenting and pointing to a featlire
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Comments: This group made full use of the worksheet. Thesenkers unlike lower grade
learners were able to complete the worksheet wHiltussing something else that would
have been triggered by the exhibits. The workshegied learners to do some work whilst

enjoying some social interaction.
54 Discussion of analysed conversations

As discussed in the literature review, there areflabing opinions on the usefulness of
worksheets during museum fieldtrips: some reseaschay worksheets are useful as they
promote learning, other researchers say that wesdtshare problematic as they restrict
learning and still others say there is no diffeeeircthe museum learning experience whether
worksheets are used or not. The aim of phase Bi®fstudy was therefore to observe how
worksheets were used by learners as they werentparbiology exhibition and to determine
the extent of effectiveness of the worksheets onqating learning during the learners’ tour
of the exhibition. The qualitative analysis of lears’ conversations has revealed a number of
interesting and useful observations about the wasksheets are used and also about their
usefulness as instruments for facilitating learnidgring museum fieldtrips. These

observations are discussed below.
Observation 1: Learners not knowing how to use worgheets

My first observation was that the grade 1 learmergroup A did not know what the
worksheet/ workbook was for and how it was suppdsebe used. In a case like this, it is
highly unlikely that the worksheet would be effgety utilised. It is therefore important for
museum educators and teachers not to take foregrdhat the learners visiting the museum
would know what worksheets are and how they arpasgd to be used. Teachers or museum
educators should clearly explain to learners hod/ \ehen they should use the worksheet if

the worksheet is to promote learning.

Observation 2: Younger learners (below ten years)tmggling to complete their

worksheets

My second observation was that the foundation pheasmers struggled to complete the
worksheets due to a number of reasons. The fiestore was that some of the learners were
unable to read the question on their own. The sceason was that the worksheet required

written responses in the majority of tasks, whiedrhers were not able to give as they did not
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know how to spell the words. The third reason wes tearners found it difficult to write
without a firm support base to write on. The worethalso contained too many tasks, most
of which were too challenging for foundation phéssners. Because of the reasons outlined
above, the completion of the worksheet ended upinieg a considerable amount of effort
from both the learners and the adults that wererapanying them thereby denying both a
chance to observe and enjoy other things abouteiigbits that may have been more
interesting. Given these observations, | would ssgthat the use of worksheets may not be
suitable for foundation phase learners. If the whbdet is nevertheless used, | would follow
the recommendation by McManus (1985) that tasksirneg written responses be minimised
in worksheets for use by children under the ageéenf | suggest that the oral and action
responses that the exhibitors at the recycle staard asking for would be more appropriate
as learners’ actions showed an understanding gogineant of the activity.

Observation 3: Quality and quantity of learner expeiences different when worksheets

are used and when they are not

The behaviour of learners and the amount of timae ldarners spent looking at exhibits when
they were using and when they were not using waishdiffered. | observed this with
group C. When the group was using the worksheey, thiscussed and engaged more with
the exhibits. At one point the group had to watchideeo in order to answer the worksheet
guestion on symptoms of malaria. The group alscemesl malaria parasites under the
microscope. However, when the group was not usiegatorksheet they moved briskly and
just glanced at exhibits without focusing at anythin particular. Brief comments on the
aesthetics of the exhibits were also common whergtbup was not using worksheets. Since
this was however only observed with just one groilpcannot be generalised. The
observation however is in agreement with the figdiof McManus (1985) and Jarvis and
Pell (2002). McManus found that the quantity andiliqy of experiences that groups of
learners go through when they use worksheets Hezatit from the experiences that learners
not using worksheets go through. McManus howeueibated the longer time that is spent
by worksheet users to management of the workslagie¢rthan in-depth exploration of the
exhibit. Jarvis and Pell (2002) observed that wlyggoups of learners were not using
worksheets, passive touring occurred and the graugpe unfocused. On the other hand, the
two researchers (Jarvis and Pell, 2002) observadwhen worksheets were used, focused
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answering of worksheets occurred, even more whplaigers explained and showed interest

in the learners’ work.
Observation 4. Worksheet as a guide

The activities of all the groups that used the wbdets were guided and controlled by the
worksheet as groups would look through the workishaed then choose the exhibits to visit.
On reaching the various displays, learners wouwld 8ty either asking the worksheet question
to the explainers or exhibitors manning the exkibitthe learners would read the question to
one another then search for answers. Group H walsirvgoon its own at most exhibits. The
group did not direct the questions at exhibitorseaplainers but rather discussed them
amongst themselves, searching for answers in g@agied text where they could not get it
from the exhibits. This not only helped the groaguild on each other’'s knowledge but also
encouraged them to work cooperatively with eackeiothhe cooperative effort is reflected in
the group’s conversation at the bee exhibit (s&€%). This cooperative effort was made
possible because the group had a common and cléefityed goal: finding answers to the
worksheet tasks. The worksheet therefore playedhportant role of defining and directing
the learning goal and the teacher’s instructiorat tiney could work as a group also
encouraged cooperative effort towards the attaitroénhat goal. The worksheet in some
cases however, also caused some learners (group RBrrowly focus on answering the
worksheet question at the expense of broader odnsemg thereby missing out on other
interesting features of the exhibition an obseorathat led Griffin and Symington (1997) to

dismiss the usefulness of worksheets.

The worksheet was also very instrumental in inigidiscussions about the exhibits beyond
the worksheet questions. Learners in groups C aadked many questions in addition to

worksheet questions and according to Borun (208Ring or answering a question about an
exhibit is evidence that learning is occurring. TWerksheets were also important in

informing school groups about the kind of exhiltitat were on display. The groups used the
worksheets to choose the exhibits to visit. Thig/ wee worksheets promoted learning by
guiding and directing the movement and participatb learners in the museum (McManus,

1985).
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Observation 5: The teacher’s role

The instructions that the teachers gave to thammkrs at the museum about the completion
of the worksheet impacted a lot on how learnersl tise worksheet and how they went about
their tour of the museum. For those groups whething was said, the worksheets were
either not used or they were completed in sileBogne learners were not even sure whether
they were allowed to discuss the worksheet questiwmot (group D). Where the learners
were given some instructions, the behaviour ofglmips was different. Group C was told
that they would complete the worksheets back abacfrhey were to write brief notes. The
group did this only on two exhibits. Group F waddtthat they were to complete the
worksheet. They were also told that they were adig over anxious about doing the whole
worksheet. They were to just fill it in as they weagoing through the museum and above all
enjoy. It is with this group that long and rich gersations were observed. The group
members would ask to touch the exhibits, ask twm questions and also join in whatever
fun activities that were taking place at variousnsis and at the same time completing their
worksheets. Throughout their tour of the museungugr F showed this hassle-free

atmosphere.

Group H was also given explicit instructions thegyt had to complete the worksheet and that
they had two hours to do it. However, unlike gréypghe focus of group H was to complete
the worksheets and nothing else. So they would &idke worksheets, choose the exhibit to
visit, go to that exhibit, answer the questions amale on to the next exhibit. Group H did
not engage with other exhibits outside the workshesoking at the behaviour of the two
groups (F and H), it can therefore be said thairteguctions that were given to the learners
at the beginning of the tour of the museum had sdrearing on the way the groups went
about the tour and the use of the worksheet. # ihithe case, then the role of the teacher
seems to be vital in determining the quality of toeir and learning that the learners
experience. With proper instructions and guidamoenfthe teacher, the worksheet can and
has the potential to bring about a worthwhile l@agrexperience. On the other hand, poor or

no instructions can negatively impact on that piéen
Observation 6: The role of explainers

The way museum explainers interact with the learnepacts on the effectiveness of a

worksheet. For example, when group F visited theyBle stand, they went straight on to ask
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the worksheet question to the explainer. The emrptainstead of giving them the answers

threw the question back to the learners:

E: You tell me. Why do we recycle?

The discussion that followed showed that the learhad a lot to contribute on the subject
even going further to ask some intelligent question what can be done with those materials
that cannot be recycled like chemicals from faetrif the explainer had just given answers
to the learners, this fruitful discussion would hawve taken place. The same observation was
seen at the birds stand. The exhibitor challengeddarners to supply the answers to the first
worksheet question on birds. All the learners tgeninvolved in the discussion by bringing
up their own suggestions to the possible answehisnscenario | again see a situation where
because of the way the explainer responded torthggthe learners were given a chance to
explore their own thoughts on the task providedh®yworksheet and to build on each other’s
knowledge through bringing out and sharing whay tkieew about the task. The important
role of a teacher also featured here as she apoimt in the conversation chipped in and
threw some hints to her learners to help them amivthe correct answer. When the learners
had finished answering the entire three questidmsutathe birds, the explainer then
highlighted to the learners that they had actudlhgcted the questions to her when they
knew the answers. This seems to have motivatelb#neers as they, at the three exhibits that
they went to next, the learners attempted to ansherquestions first before asking the
explainers. When explainers explain and show istarelearners who are touring a museum,
this has an effect of motivating the learners tepken task and to complete their worksheets
(Jarvis & Pell, 2002).

55 Conclusion

In this phase of the study the analysis of convenss of all the groups that used the
worksheet reflected meaningful and active partibgpaby the learners. The analysis also
showed that worksheets provide opportunities fagagement and social construction of
knowledge. As such the use of the worksheets caaioleto have facilitated learning. On the
other hand however, the analysis has also reveale@ loopholes or shortfalls in worksheet
use: learners focusing on worksheet completiorhéoeixclusion of everything else. In view

of the above observations, the usefulness of werdshas instruments for facilitating
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learning cannot be dismissed. However, a constétitat appraisal is necessary to improve

their effectiveness.
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Chapter six

Conclusions and implications
6.1 Introduction

This chapter presents a summary of the findingstl@a@onclusions from this study.
Implications for stakeholders such as schools htef@c museum educators and Yebo Gogga
planners are also presented. The intention ofstoidy was to answer the following

guestions:

1. How appropriate are the worksheets used at varmuseums in Gauteng as

instruments for facilitating learning during museursits?

2. How are worksheets used by school groups duringplady exhibition at the
OLSM?

3. To what extent are the worksheets at the OLSM #¥iecen facilitating learning

during a school visit?

| conducted this study in two phases. In phaselongended to answer question one and in
phase two questions two and three. In order to ansinese research questions | will first

summarise the findings.
6.2 Findings from phase one of the study

In phase one of the study, | analysed twenty-threermediate worksheets from four
museums. The analysis revealed that museums prepéaksheets in a variety of forms: role-
play (one museum), find me (three museums) andtsted worksheets (all museums). ‘Role
play’ worksheets have the potential to facilitagarhing. However, the worksheets require
time and expert mediation to be effective (Blatr#02) which may not be available during
museum fieldtrips. Analysis of ‘find me’ worksheetbows that they are appropriate as
instruments for facilitating learning during museufeld trips. This is because the
worksheets are easy to use, and encourage leamengplore the whole museum without
demanding much mental effort from them. The workshalso serve the role of orientating
learners in a way that learners are likely to enjidye majority of the analysed worksheets

were of the structured type.
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Analysis of the structured worksheets showed thatworksheets exhibited some features

that are likely to facilitate learning and somettaee likely to hinder it. The features in the

analysed worksheets which are likely to facilifg@ning during museum visits are:

Presence of tasks that focus learners on objetherraghan text. The worksheets
contained a reasonable number of tasks that walgsflearners on objects although
there were also many text-dependent tasks. Prhattsities were also used. All the
worksheets also contained some tasks that requimeduse of prior knowledge.
Focussing learners on objects, and allowing thenddopractical activities may
motivate them to engage as real objects and pah&@ativities provide learners with
that which may not be available in their classrogKisiel, 2003). Exposing learners
to tasks that require the use of prior knowledgékely to promote learning as an
indiviual’'s prior knowledge is what shapes the niearning (Rennie & Johnston,
2004) and museum learning is more of “consolidatiod reinforcement of previous
understandings and perspectives” (Falk, 2004, p).98 this regard the worksheets

are likely to facilitate learning.

Many tasks that require knowledge and comprehereiona few that required higher
level thinking. Higher order tasks require moredito answer than lower order tasks
(Green & Rollnick, 2007). Museum visits are ofteonstrained by lack of time.

Therefore, having more lower level tasks in a moseorksheet is more appropriate
as there may not be enough time available duringennm visits to do many tasks that

require higher level thinking.

Presence of both closed-ended and open-ended baskwith closed-ended tasks
being more than open-ended. Closed-ended tasksadgarners to look for specific
information (Durbin, 1999) and as such need les® tto complete as opposed to
open-ended tasks that need more time as they emtmhded contemplation and
reflection by learners. More closed-ended questiong worksheet is likely to
facilitate learning as the completion of the woresh will take less of the museum
visiting time leaving some time for free-choice xption. Learners are motivated to
take the completion of the worksheet more serioufslhey know that they can

complete the worksheet and still have time aftedeado pursue that which interests
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them. Closed-ended questions are also appropfitte teacher requires learners to

look for specific information.

» Tasks that connect to the classroom topics. Allttpcs that were covered in the
worksheets are in the schools’ intermediate phasgécalum. Connecting worksheet
tasks to what is done in class before or afterntuseum visit has been shown to
promote learning (Bowker, 2002; Griffin & Symingtat097).

» Tasks with high site specificity. Majority of woitksets had tasks with high site
specificity. High site specificity will help with reentation and will quickly focus

learners on the tasks to be accomplished (Kis@£32

Outlined above are the features of the analysedsheets that have the potential to make
worksheets facilitate learning. The worksheets Abpee features that are likely to negatively
affect the learners’ museum learning experiencesé&leatures are discussed below and are

accompanied by some recommendations on how to wapro

High task density. The analysed worksheets had high task densityh tigk density means
that learners are expected to answer many quesiioasshort space of time. High task
density is likely to negatively impact on learniag all the visiting time will be taken by the
completion of the worksheet. Learners need timendunuseum visits for free exploration
(Mortensen & Smart, 2007). In this case learneesligely to rush through the worksheet in
order to get time to pursue their own interestartiiermore, children are motivated to learn
when they are provided with tasks that are mandgeamumber (Jarvis & Pell, 2005). To
improve on task density there is therefore needettuce the number of tasks in the

worksheets and/or increase the time required tgpteteneach worksheet.

Absence of orientation cuesMost of the analysed worksheets lacked orientatioes.
Effective worksheets should be clear about whehebés are and where information is to be
found (Kisiel, 2003). Lack of adequate orientattres in the worksheets is therefore likely
to hinder the learning process. Worksheets shadblidle some maps or directions, icons,
photographs that will help facilitate the locatiainexhibits.

Presence of many ‘no choice’ task§.he analysed worksheets were dominated by no choice
tasks but it is when learners are offered somecehthiat positive attitudes are cultivated and

learning is facilitated (Kisiel, 2003; Falk & Didrlg, 2000). Presence of many no choice
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tasks is likely to impact negatively on the leaghprocess. This feature can be improved by

including more tasks that offer learners some @&hoic

Presence of a limited variety of response formatdhe worksheets from three museums
were dominated by the written response format ameh fone museum by the oral response
format. There were very few cases where learnegsagked to use other formats like
drawing and action. Museums should provide workshe#th a variety of response formats
if they are to effectively facilitate learning. Tieeare many other ways for learners to convey
information than through oral and written word s@shspotting similarities and differences,
joining matching pairs and drawing (Durbin, 1998])l these formats should be used to

bring variety when constructing effective workslseet

Absence of tasks that promote social interactionWorksheets from three of the four
museums did not promote social interaction. Onlyrksbeets from one museum gave
explicit instructions that learners should discassvork in pairs or groups. The rest of the
worksheets were silent about social interactionlgatning in museums is social in nature
(Allen, 2002) and according to Falk and Dierkin@@) most of the things that humans
learn are mediated through social interaction. hiegrin museums has also been seen to be
constrained by activities that do not promote daairaction (Griffin, 2004). This feature
can be improved by including instructions in therkeheets that promote social interaction

such as ‘work in groups’, ‘work in pairs’, ‘discussd so on.

To answer my first research question, my analy$isvarksheets from the four Gauteng
museums (in chapter 4) has shown that the workslaeetlikely to support learning in so far
as the following features are concerned: infornmatgource which is mainly object-
dependent, cognitive levels of tasks which are tpdower and medium order, presence of
many closed-ended tasks and worksheet tasks thatecb to classroom topics. The
worksheets however, lacked some features that ditelgt support learning (orientation cues
and tasks that promote social interaction) andainatl some that were likely to constrain it
(high task density, presence of a few tasks tHar ééarners some choice and dominance of
the written response format). This findisgggests that the worksheets were not optimally

designed to facilitate learning during museum figijos.
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6.3 Findings from phase two of the study

Phase 2 of the study intended to answer questwmsaihd three stated in section 6.1. Phase
two of the study revealed a number of significamdings pertaining to worksheet use during
museum fieldtrips. Some of these findings show thatksheets can support learning and
others show that they can restrict it. Howevergesithe findings are based on one case study,

they cannot be a sound basis for generalisatioesd findings are outlined below.

The first finding was that foundation phase learners struggled noptete the worksheets.
Foundation phase learners could not use workslwetheir own without the help of the
adults; firstly because the learners could not a&dquestions on their own. Secondly, the
worksheet required written responses in the mgjofitasks, of which learners were not able
to give as they did not know how to spell the wordkirdly, learners struggled to write
without something firm to press on. The workshdsb @ontained too many tasks, most of
which were too challenging for foundation phaserees. These findings are supported by
McManus’s observations who in her 1985 study foaatithat when children under the age
of ten were using worksheets, most of the museome tas spent managing worksheets as
some of the children could neither read nor writenpetently. This finding may therefore
imply that the use of worksheets may not be swetdbi foundation phase learners. If the
worksheet is to be used, the number of learnerdgamher should be manageable and the

worksheets should have minimal writing tasks.

Thesecond findingwas that the behaviour of learners and the amafuinne that they spent

at exhibits differed depending on whether or netldarners were using worksheets. Learners
engaged more with exhibits when they were answenngksheet tasks. When not using
worksheets, learners moved briskly just glancingxdibits without focussing at anything in
particular thereby suggesting that when workshaegtsiot used and there is no other form of
mediation, learning maybe superficial in naturee Tdbservation is in agreement with the
observations of Jarvis and Pell (2005) who fountltbat ‘passive touring’ and ‘adventure
playground type’ of activities occurred when chaldis tour of the museum was not
supported by some structured guidance or mediaRemnie and McClafferty (1995) were

also of the opinion that students need structucéigtiges if learning is to be promoted.

The third finding was that the worksheet served an important rolguiding the learners

and their teachers through the exhibition to théildis of their choice. According to
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Mortensen and Smart (2007) the presence of manyalvidisplays and aural stimuli in

museums can overwhelm visitors thereby negatividgcing their museum experience. The
Yebo Gogga exhibition in the case study had ovey fexhibits located in different parts of

the museum and the exhibition area was overcroalethe greater part of the time. There
was also no mechanism in place that teachers ameédto find out about the exhibits on
display. These unfavourable conditions, could impegatively on the museum experience.
The worksheets then became important in informeigsl groups about the kind of exhibits
that were on display and to choose what exhibitggih. The use of worksheets also helped

learner groups to remain focussed even in the oweded conditions.

The fourth finding was that learners used worksheets in differentsveand these different
ways were dictated by the instructions that learnecceived from their teachers at the
beginning of the museum tour. In one case leawers assured that they had enough time
for completing the worksheet and for free explamatiThis group completed the worksheet in
an unhurried manner combining the completion oirthverksheets with free exploration. In
another case, the instruction by the teacher tteatdarners had two hours only to complete
the worksheet seems to have implied that thereneasne to study other thing§hroughout
the tour thereforethe learners focused only on exhibits that pertaitwedvorksheet tasks
resulting in the exclusion of everything else. Thlsservation showed that the role of the
teacher is vital in determining the quality of tteair and learning that learners experience
thereby agreeing with Jarvis & Pell (2005) thatrtotivate children to learn, teachers should
make clear to their children what they should dathWéroper instructions, a clear agenda, a
clear indication of how to use the worksheets ame frame from the teacher, the worksheet
can and has the potential to bring about a wortleanbarning experience. On the other hand,
poor or no instructions can negatively impact oat tpotential as this leaves the learner

without a clear purpose of the museum visit.

Thefifth finding was that the use of worksheets encouraged gragpshions. Although the
worksheets that were used in the case study werg sibout social interaction, learners still
got into groups, discussed worksheet questions vaoked together to complete their
worksheets. This behaviour of learners shows #&hing is social in nature (Allen, 2002).
Talk plays an important role in creating meaningMeen individuals (Mortimer & Scott,
2003) and visitors in groups utilise each other foaking meaning of exhibits (Falk &
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Dierking, 2000). Teachers and museum educatorsntake use of this observation to

promote cooperative effort among learners.

The sixth finding was that the completion of worksheets can expaoseriect ideas or
misconceptions that are held by learners. Whemégarare completing worksheets, their
answers reflect their thought processes. So ithigccan assess the completed worksheets,

they are likely to pick out the misconceptions hajdheir students.

Thelast finding (seventh) was the presence of many indicatorearhing in the worksheet
initiated conversations. The indicators of learningluded asking of questions related to
worksheet tasks by learners, answering questiohglvwere mainly worksheet questions),
talk by learners that connected to prior knowledgd was linked to worksheet tasks, inter-
exhibit connection talk, quoting from text labelspmmenting about the exhibits and
metacognition. Answering of questions was the iaic of learning with the highest
frequency. Learners would say out loud their ansveer they worked collaboratively with
each other to complete the worksheets. Since theecsations (from which the indicators of
learning listed above were identified) were dingdithked to the use of worksheets, one can

say that the use of worksheets facilitated learning

These findings help me to answer my second and thsearch questions. For the answer to
research question two; learners at the Yebo Goghiigon used worksheets in different
ways. Some learners used the worksheets in moder@aimbining completion of worksheets
with free exploration. Other learners exclusivebcdsed on completion of worksheets
visiting only those exhibits that pertained to warket questions. Still others used
worksheets for orientation purposes, guiding theivement through the museum and their
choice of exhibits to visit. The way different laar groups used worksheets appeared to
have been influenced by what their teachers saildeabeginning of the tour suggesting that
the teachers and/or chaperones play an importdatimodetermining how worksheets are

used by learners to support their learning.

To answer my third research question; the foundapibase worksheet did not facilitate
learning as learners struggled to complete it. TWas however not the same with the other
worksheets. The intermediate phase, senior phadeFRi worksheets, in spite of some
shortfalls in the design that needed improvemextijifated the learning process during the
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tour of the Yebo Gogga exhibition as they compeléainers to engage with the exhibits and

the exhibition.

6.4 Implications for stakeholders(schools, teachers, museum educators, Yebo Gogga

planners)

The findings that | have outlined above have somelications for schools, teachers,

museums educators and Yebo Gogga planners. Theatighs are summarised below.

Teachers and museum educators should make suriedh@ers know what worksheets are
for and how to use them before the tour of the mmnseThis follows the observation that the
grade one learners who participated in this studyndt know what worksheets were for and
how they were supposed to be used. Preparing ksaonehow to use the worksheets is likely
to create a positive museum experience. ReseagBHwavn that preparing learners for the
field trip can greatly improve their learning dugithe trip (Kisiel, 2006). Providing learners
with a background on how to use museum worksheetsad of the preparation can also

improve the likelihood of learning.

Teachers, museum educators and Yebo Gogga plashendd minimise the use of
worksheets for foundation phase learners. If tHeyose to use them, they should make use
of oral answers rather than written and should cedthe number of tasks. The size of
Foundation phase groups per adult should also ladl sspecially when learners are required
to complete worksheets. This is because completiamorksheets is a very demanding task
for young learners who then require a lot of held guidance from the adults accompanying
them. The adults can effectively help learners ahtiiey have to deal with a few of them.
This has implications for school administrators tebo should make sure that they have

allowed enough teachers to accompany learners thlegrare going on a field trip.

Worksheets encourage learners to work cooperativély each other. Therefore, all those
who get involved in preparing worksheets for usarmdumuseum visits (teachers, museum
educators and Yebo Gogga planners) should takentaby@ of this positive attribute of
worksheets and use them to encourage children th toegether and to interact.

Informal tour of museums should be accompanieddnyesform of mediation either directly

from the teacher or museum educators or througligkeof worksheets. Freelance touring of
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exhibits by learners without some form of mediatltas been seen to lessen the potential

effectiveness of museums as venues for facilitdgéagning.

Teachers should allow learners to choose their graups during the museum tour. If
learners find themselves among other learnersttiegt are not used to work with, this may
cause anxiety and apprehension which will impagjatieely on the learners museum
experience. Furthermore, learners are likely tokvomoperatively together if they understand
each other and there is cohesion within the graeprners should therefore be allowed to
move in groups that they are used to work in abscbr they should move in self-selected
groups to promote social cohesion (McManus, 1988)eence reduce the apprehension that

may negatively impact on the museum learning erpes.

Teachers should give their learners clear inswastion how to go about the tour of the
museum and also a clear outline of the agendahéodéay. The instructions should include a
clear indication of whether to complete the worktbeor not, the time available for
completing the worksheets and for tea and lunclaksreand shopping around in the gift
shops. Giving learners a clear agenda and progauations has been seen to bring about a

worthwhile museum learning experience (Jarvis &,R€l05).

Museum explainers can play a very important rolenwdiating and hence facilitating
learning during museum tours. Explainers can hedprlers to make sense of the worksheet
tasks or to find answers to the worksheet questibhs explainers can also help learners by
keeping them focused on the museum content antitdéiog group discussions. This can
reduce the learners’ workload and speed up the letioip of the worksheets. Therefore in
museums where explainers are available, teacharsaie use of them. If possible teachers
can briefly meet with the explainers before thertand outline the purpose of the visit and
where and how the explainers can help the leatheiag the museum tour. The teachers can
also introduce explainers to the learners and nitaklear that the explainers are there to help
them during their tour of the museum. If explainexplain and show interest in the learners’
work, focused answering of worksheet tasks is yikel occur (Jarvis and Pell, 2002). The
Yebo Gogga exhibition planners should keep on pliagi explainers during their exhibition
as the explainers play an important role of faatilitg and mediating the learning process

during school visits.
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Sometimes learners have incorrect ideas abouticestgence concepts and these ideas come
out as learners discuss worksheet questions inghall groups during the museum tour. If
answers to worksheet tasks are simply discussea@ingritten down, the teacher misses an
opportunity to pick out those incorrect ideas andiéal with them. Teachers are therefore
encouraged to ask learners (especially senior & |€arners who are likely to split into
small groups and move through the museum on tiveir) do provide written responses to
some of the worksheet tasks. The written respowseprovide teachers with the necessary
feedback from the museum tour activities. Teaclaeesalso encouraged to go through the
worksheet responses with the learners or even riaekn so as to assess learners’
understanding and pick out any incorrect ideas mcomceptions that may have arisen or

surfaced during the visit.

If teachers decide to take learners for educatitmals, the teachers should be very clear
about the learning focus during the tour and shehhte this learning focus with the learners
in order for learning to be facilitated. This isgortant as the behaviour and attitudes of some
teachers (two) in this study didn’'t help learnerddarn. These teachers allowed learners to
do whatever they wanted. The teachers didn’'t sggharg to the learners at the start of the
tour of the exhibition and as a result some learrdrose to follow the tour guide who
received them and they toured the exhibition, atlielowed the guided group from behind
discussing other things that had nothing to do with exhibition and others decided to
complete the worksheets. Because of the teaclatimide, which was negative and
unfocussed, the conduct of the whole group wasetbex chaotic and did not support

learning.
6.5 A reflection on the research process

From phase one of the study, valuable informatlmruathe appropriateness of worksheets as
instruments for facilitating learning was obtairfeaim the analysis of worksheets. However
there was an assumption that all the worksheetsbiesth made for facilitating learning
during museum field trips which may not be the cd$eere is a possibility of designing and
using worksheets as a control mechanism rather gh&aching/ learning strategy. From
phase two, other than the possibility of learnbefiaviour being influenced by awareness of
carrying the recorder, there were no other concamsng from the audio-recording of

learners’ conversations.
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The Yebbo Gogga exhibition is a temporary exhihitibat is staged with the aim of raising
the public’s interest and awareness of insectsntpland animals, and their symbiotic
relationships with people and also to raise sclobdlbren’s interest in biology. With this
view of the exhibition in mind it is possible thaachers and learners visited the museum
unprepared for a heavy task of completing workshdstnce very few groups used
worksheets and the design of the worksheets was talsome extent inclined towards
fascinating visitors more than facilitating leamuirMoreover service learning students who
are responsible for preparing worksheets are aotad educationists and hence are not likely

to prepare worksheets with those features thdilaalg to facilitate learning.
6.6  Suggestions for future research

According to my knowledge, this kind of study haer been done in South Africa. The
study (both phase 1 and phase 2) covered a smrmjfllsaand hence the results cannot be
generalised to all museums. It would therefore rhpartant that the study be repeated at

other museums that have different setups to s@mifar findings will be obtained.
6.7 Concluding remarks

In this study | have presented in detail charasties of a worksheet that one needs to
consider when designing a museum worksheet tHiiely to facilitate learning. | have also
used the same worksheet characteristics to designsgument that educators can use as a
guide in constructing museum worksheets or as aktiseto assess the appropriateness of
their worksheets. The study showed that workshattsome museums in Gauteng have
features that can facilitate learning. The worksheéso contain features that might make the
worksheets restrict learning. Furthermore, the wioelets also lack some features that are
necessary for facilitating learning in museums. Bhedy has also shown that the use of
worksheets during field trips facilitates learniagd that the teacher plays a critical role in
bringing out the potential effectiveness of worletiseas instruments for facilitating learning.
It is my desire to promote this knowledge on wodeth by informing stakeholders (such as
teachers and museum educators) through various snglaout the characteristics of an
effective worksheet and the important role teaclears play to improve the effectiveness of

worksheet use during museum field trips.
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Appendices

Appendix A
Worksheets

Worksheet 1

Why Indigenaus?

2. What do we call plants that came from other
B 5 v s SR e A R e

3. List two benefits of growing indigenous plants? .......

4. What 15 the name of the hird found on the 5c coin?

5. The bird found on the e coinis our N,
bird

8. Name the animal found on the BT Goin .o

(3o ta the Water Wise Garden and ook for the olants
found on the 50c end 10c coins,

10; Which Souch Africen sports team is named after this
TR i i s i

11, How much maney is on the SHEEE? ..o
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Worksheet 2: An example of a worksheet with orientthon cues

4—— BRIEFOVERVIEW ——M*

u--...._.._._.________..___.___..__.__.....______________________.1_..,....,,,..._-.,-..._.......-.-._-_______._-.__....’

1]

It is difficult to follow a logical sequence without
repetition. For a possible suggested sequence follow
the numbers on the map. Change what does not
seem logical to you, once you have viewed things

Stone-age tools |Homo and use of tocls }
f

Homo species — (H. habilis, H. ergaster, H. erectus,
H. heidelbergensis, H. neanderthalensis)

©
Australopithecus Paranthropus — distant cousin
Little Foot but not ancestor of man

--08

=

S

Australopithecus - one genus many species

Taung child Mrs Ples Lucy Piltdown man fake
£| Raymond Dart
R >
o e e e e S s e e @

tree for hominins

Suggested phylogenetic
ancestral links

\ Human evolution and |

Small notice on “fuzzy
family trees” and
hominids

Lime mining

Cave formation — fossil Bones and brescia The gold and the
treasure troves VIDEO in caves rush discovery of
N - N
i : . ;N? - B

fossils

A
T P

Brief geological history of the Cradie, and early life
R e e

2 T >

Always view displays from left to
right, although this means taking a
zig-zag path through the museum

By Morhe Soonders,, €voluton wier kehe .

UIBIUOLYIA)S J. WNAsNW By} Jo Ue|d
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A pre-visit worksheet

Pr&w\“é Jo  worgsenesls

What do you think happened first? Put the pictures in order along the time-line.

T T T 71

1800 1920 1970 1990

WHENM WERE YOU BORM? Mark it on the time-line

Why are Rhinos endangered?
1
2
3

Why do we need to save the Rhinos?

How do Rhino Rangers help tHe Rhinos?

Find out 1 interesting fact about Rhino

As a Rhino Ranger, what else would you like to know about Rhinos. Make up 3 questions to ask
the Zoo Staff when you visit us.
L

2,

3
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A post-visit worksheet

Post-nisis warksheers

Make your rhino

1 Colowur in using crayons, felt-tips or pencils
2 Cut carefully round the outlines of the rhino’s body and head
3 Fold along the dotted lines

4 Cut out the rectangle (E; te make slots for the head & horn
5 Cut along lines A and B to make slots

6 Slot A into B and insert head tabs (*) into head slot

7 Fold section 1 underneath and through hole on the nose

N
EDINBURGH

IR HINCIRANG ERTEAMIER OVEGTa

e Make a Poster, poem or a drama about the Rhinos.

e It must have as much information about Rhinos that you can put in, all the information you
have learnt on your three worksheets.

e It must have a sentence on what your parents or elders know about Rhinos (or what they
believe about Rhinos)

e Your interesting fact from worksheet 1 (Training a Rhino Ranger)

¢ State on your poster or in your poem why Rhinos cannot become extinct.

¢ You must hand it in by

¢ Who are the members of your Rhino Ranger Team?

Remember: The best project will win a very cool prize.
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A general worksheet

R VY g6 W

IO NS T

|

| ;

T—y
\i WATER IS _._-"m@z._.mm_smu_b._.m PHASE \\/

Examine the two rivers below and answer the questions.

General worksheet

1. Which river would you like to swim in or drink from?

9. How could you get river B to look like river A again?

Water is life
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During-visit worksheets

Worksheet Z1

Meeting the Zoo Rhinos: We Keoheeb, le/

Wwild:

How much would they eat in a week?

Thaba

Thaba and Zimbi eat a lot of food. Each day they get 213kg of food.

Name Male or Female | Age | Eating/ Resting/ Walking/ Scratching/ Wallowing
"!’ lz d 1
Have you seen this side of our RhiNOS .........ccccv.t @) b ud
[ seen
O seen?
seen? [

Zembi

é’ﬂ / .. ] {

What are the advantages of Rhinos living in the wild and in a Zoo? @/

Z00:

Wild:

What are the bad things about Rhinos living in the wild and in a Zoo? @/\ 72

Zoo:
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Worksheet Z2

Worksheet 2
‘Catch the Poacher Game: Workeheed 72

Checkpoint One _
You are a ranger in a National Park and you find a dead Rhino. A poacher has shot the Rhino. It is

the ranger’s job to protect the Rhinos, you must find this poacher.
_ /Question: Why do the poachers catch Rhinos?
They want the horns!
B.  They are afraid of Rhinos! .
C.  The Rhinos eat their crops! s

Checkpoint Two
The poachers shot the Rhinos because they want the horn. It is used in traditional Chinese

medicine, ornamental and handles for traditional daggers in Yemen. On illegal markets, the price
is about R117,000 per kg.
OQuestlon How much is this horn worth if it is 10kg?
R2 000 000
B. R1 170 000 s L
C. R1 300 000 T

Checkpoint Three
As a ranger, you have to know where to find the Rhinos, by identify footprints.

@Questlun. Here you can see footprints from a lion, a Rhino, a giraffe, an elephant and ape. Can
you identify the Rhino footprint? Write down the letter next to the right answer. > . 47

Checkpoint Four
You can look for fresh dung. Rhinos drop their dung in well-defined piles and often furrow the

area around the piles with their horns or feet.
@Question Why does the Rhino drop its dung in piles? ¥ JE
F. Rhinos are very clean animals that do not want to mess up the savannah
G. To make it easier for the local people to collect manure for their vegetable gardens
H. The dung piles act as “sign posts” or territory marks

Checkpoint Five
There are 5 types of Rhinos: the Black and the White Rhino are found in Africa, the rest are in

Asia
@Question. What kind of Rhino can you see in the zoo? ;5
I. Black Rhino
1. Greater one-horned Rhino
K. Sumatran Rhino
L. Javan Rhino
M.  White Rhino

Checkpoint Six
One of the villagers tells you that he has spoken to a foreigner who says he killed a Rhino. By the

description you identify the man in the Spaza. Well done!
(£)Question: What will happen to the poacher now? ..

R. He is asked to give the horn back

S. He is told that it is illegal to shoot Rhinos

T. The Rhino horn is found in his tent and he has to go to jalil

|

Q /What is the name of the Poacher? _~ —

Can you see him?  If you can, get the police to arrest him!
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Worksheet Z3

Workeheet 2 =

SV E4TH ERHIN OB
WM@&
o ugesm-esluen by

Gienaral
1 Do you know which two Rhino species are found in Southern Africa?~ No cnfsranalion w des
1 2,

<

"i“ Identify the White and Black Rhino, also label the differences- s#me dnoice.

WEIGHT: WEIGHT:
HEIGHT: HEIGHT:
Z) _How many toes does the Rhino have? .} What Body Covering does the Rhino have?

~ (circle the correct answer)

= What is the weight differences between the Rhinos? Convert the answer to gfams (g):

White Rhino kg
Black Rhino kg
Kq 3
Qu\ou\ /
f;What is the height differences between the Rhinos? Convert into meters (m) :
White Rhino cm
Black Rhino cm
ey m
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Worksheet B1

wwlnSm saued jnyasn

' anjea [euloipawl
‘s108suUl pue spJdig Buloediae
‘Jnojog ‘apeys Japisuo’)

Figistiniainss T T Tt
JnoA ur modB 07 a1 noA pinom aada/aueld Yalypn

e T T g T T T T d ¢uspdes aya u
JaUIIXa S0OWIE S| 3BY3 8247 8Y37 JO 8WERU aya S| Jeupn
,,,,,,, 3 ¢a|gejieae Jabuol ou aJe
pue paaiojdxe usag aAey 1ey] sque|d (|BD am Op 2eUMN

. ;saJos pue spunom qeaJy 01 pasn aq ueo queid Yalum g
R £3UBWI3EaJ] ay3 suedadd 8UO S0P MOH @

4saued 40 sasn aaJya 1si7 @ /!

sjue|d |njasn snouabipuj
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Worksheet B2

wwljd| - s3uejd Buamol4
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Worksheet B3

BUIOS CAILED T
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Worksheet B4

Find ~ e W rREEheel b_ty

Wetland Worksheet
Vieiland Werkskaart

See if you can find us

Kan jy ons kry?

Restios

Did you know that Het jy geweet dat
gahions are used to skanskorwe word
stabilize river banks gebruik om rivieroewers

and wetlands? en vleilande te stabiliseer.

“Eee if you can find us  Wetland worksnest  IFjmm
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Worksheet E1

1b .

MUSEUM EXPLORATION
Use the museum windows and information panels to ariswer the questions.

a ; , ;
lala) Tﬁ?s dﬁ;y, s?r?dy place is found in Central Southern Africa and it has a very low
average rainfall each year

la, 3b #q 5a . . )
@ by~ aque ng’animais that you can see in this window that live in this dry
environment,

<9 20 4b, &g
(®1c)  Planfs living in this dry, sandy place have to find ways to stop water loss from
their leaves. Name one way plants do this.

—la )
® 1d) ‘.f'tlh;;):qc;kfF gdusﬁ\ink the Gemsbok Cucumber i< soucht after by humans and
animals in the desert?

A 3b %*q s9
5 2a) What is the name of the mammal in the fynbos window:

S ala
-
© 2§ Wﬁgre & y’t}fl5 %ink it gets its moisture from?

ST

. |
> 7% 3h .
T 3q) Compie?f%’f?eagmss}and window food chain.

Grass ~—p —f —#Rinkhals —- _
(an insect you can (preferred food (Bird of prey
see in the window) of rinkhals) in window)

/14 3o 4y g .
%3b) If there’was a drought (long period without rain), what do you think will
happen to this food chain?

~la 3 o, S0
94a) : A wet an%ui’s%?fd which is flooded with water most of the time. Give one good
reason why we should look after our wetlands and not destroy them.
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Worksheet E1 cont.

By 1d, b, %k Sa i
) \/Thr.re are miany different birds that live in a wetland. Name two birds you can
05 see in the wetland window.

( Draw 1 Tﬁe feét of the bird that likes to paddle in the water.

~1,8b, g Sc
124¢)  The wetland pruwdes the heron with lots of food. Look at the shape of the
heron's beak. Draw a picture of what you think it eats?

M 304 #b 5
' gﬁa cmgr'ove '!Lr'ees live in a very interesting place - where salt and fresh water
meet. Some of the tree roots grow up into the air instead of down into the -
ground. Why do you think the roots grow like this?

d 9,5 '
S / \ﬂ/i’xy is ft a good sign to find ofters in an ecosystem?

3}:%5

la
5 6a) The oéean is'a vast expanse of salty water. That means humans cannot drink
it but, there are many animals that can live in it. Draw one creature you can
see living in the rocky shores window.

1a 3‘0) LPL/ Sl

I€6b)  Give one reason why you think the ocean is important to humans.
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Worksheet E2

WATER ECOLOG x
(Norkaheek &9 ) ECOSYSTEM

Water is essential for life. All life on earth depends on it: Both plant and animal communities are
adapted to make efficient use of available water. The presence of water in an ecosystem depends on
abiotic (nen-living) factors such as: :

1. Ocean Currents (influence pattern and distribution of rainfall).

2. Soil types which affect the drainage and collection of water eg. sandy soils do not retain
water while clay soils retain water very well but, this water may be difficult for the plants
to extract.

3 Climate (Temperature, wind, rainfall, humidity etc.)

4. Topography (slope). :

o ACY) A -
@ In ‘{he. block below sketch yomf ecosystem. Include the biotic (living) and abiotic components.
Use the information windows to help you write in descriptive labels. |

laheb @b 5 l’f’\é@ T2 @ (44 0\ ol

g
@ On the map below shade in the area where your ecosystern oceurs in South Africa.//“-"—\\
SB' L"' a(|‘ Sq; -6 CW .1‘ib.: : b S Y ww—/\’_\‘/ X

)
Q i\-!
S
) /
A
A
x/‘ i..“'\
g
G 7
‘ § =
[:f\_\ /
y 14,80,%4,59,Ge, b e
6)- In the block below shade in the annual rainfall of your ecosystem and make sure you have
indicated this on either the summer or winter rainfall side of the block.
| SUMMER RAINFALL WINTER RAINFALL
0~ 120mm 0 - 120mm
120 — 500mm 120 — 500mm I
500 — 1000mm 500 — 1000mm
1000 — 1500mm 1000 ~ 1500mm
> 1500mm > 1500mm

145




Worksheet E2 cont.

b T b e O s (T I8 4% F 2 :
Ehnadein the relevantsoll typ)e ané)evater retention on the supplied table.  Worksheet E2 p2

R -

-7 Medium : i
g o 2 ; Low FRs
o = = Sandy Clay Loamy

= SOIL TYPE

<O

S

5] ql your own words deseribg.the climage in your ecosystem.

7@ N

: C
@ Choose one plant that you é € in your ecosystem. How do you.think this ptant is adapted to
living in this ecosystem? j‘.’) by 5 i i G

tesb e 7q - 3

e @m .
Q Make a food chain using the plants and animals in your ecosystern. How is this food chain
4 influenced by the availability of water in your ecosystem? <=

pauires A combination df objed and Lot

S-1g g/ qu 5d Ge. 1k 23 () ™

wla, JI—J«b Sb\, ee, b
‘four ecosystem has been destroyed by human activity, You are part of the rehabilitation

team. Which of the following animals and plants will you re-introduce into your ecosystem, <5
¢ You must be able to justify your answers.

P4 ,
o S LA -
20 #b sa Be 7HY @ & AN 22

¥ s 10 D Vo) (o
\19 'fxlame/list any animals (from pictures above) that can survive in all of the ecosystems, namely;
Kalahari, Fynbos, Grassland, Wetland &E Mangroves.

Xplain your choice. 2¢5 AL 4 & e T
%g 4 a,5% ©e Ta L O

g
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Worksheet E3

M Worksheet E3

How many of these pictures can you find in the museum?
When you find it, fill in the missing letters to complete the word

1 2.
RRRTEZS
AA‘AA“A
t_p c_yp_ t
4, 5. g % g;
d s 1t f nb s
7 8
-]
o
Tz G/
d_ck cr_b
10. 11 V
sh__ 1l r_ _ts w t r
Name: Grade:
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Worksheet E3 clues

CLUES TO “FIND ME” MUSEUM WORKSHEET &=

Each clue is numbered according to the picture learners need to find.
Today (medern times), people use me to get their drinking water.

A very long time ago people had to use me to carry water from the river
which they used for drinking, cooking and cleaning.

My name has something to do with rain, and | have eight legs.

| do not get a iot of réin and solam a hot and dry place.

These plants live in an area where they get their rain in winter.
These plants live fn an area where they get their rain in summer.

I can float on the water and | do not get wet.

I live inside the water and | walk sideways.

I live in salty water and have eight long legs.

You can pick me up on the beach. | have many shapes and colours.

We look like many legs but cannot walk. Piants use us to “drink” water
for them:. - ,

Nothing can survive without me. Everything needs me to have Jife.
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Worksheet Al

Workehesd, Al

Durahon— 15 iminytes

Surgery in the Stone Age
This operation was carried
out to help patients
who suffered from headaches
or mental illness. These were
thought to be caused

) by evil spirits.
}an " Find aiﬁ”n'aﬁé" usnms‘<
(& A vrocedure in the display. /-
- :Ho?\r do they get
e ot e
o U)&lbztﬁ ihieddonl operations? {
2, - plebures Wl
O‘»LCJ oriestahion o3 : : . : e
“Q\f«r&w& will ugk : :
st plchuts te G LA
oy P duglegs 0,35 b5, 6a, 8,8 a OO Sl
—a = -ﬂ-c!cyws IE the 0 er_e_rxtéon. in picture B dlfferen\t fzosw the one sr} ﬂpn_cg’wlre ? = 13-1 0
5\“ b=y W e the dottors dressed in picture A2:What isks are involved nerel’ il
il “asks\Why are the doctors in picture B wearing protective hats and glovgé 's‘}é b’ .
mi |esk AWhat other things in picture B are being used to improve a patient's rec‘dverits?.* i
‘f/ , j TuskAWho are the other people in picture A?1a, 3b JTE’ 54
b .
2 “
i<B—8 o \
‘7 P € 8
B~ rneckel o socla) ghusltts dopie~ )
g uJLC:miwtd T z:lilwdﬁ alQG!HP\iHJ&CH Yot
o - loa [
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Worksheet A2

Look at the object above on display on the museum floor.

@What do you think it was used for?18; 3a. 48, 50"

(O\Why are there windows on the sides?/d) 2b; ¥4, 59

U Bvikeré Bt be openeﬁ‘-?@\_lhy is this 5074/ a1, 3b, wd76b

' (5@Have a ook inside. What do you see? 10, b, 4, 5u :
Examine the dials on the side. Do you know what they were used for? .'.@5’@5

4,5

d, Scjl‘f‘ﬂ/ ols |
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Worksheet A3

Worksheeks A3

You need fresh
air, good food
and rest

'Y b 5b,6q 1,

HIPPOCRATIC OATH

SHEAR SYAPOLLO PISICIAR,  Sintuty il g0 1 oy
gy it oLt b v e asrien B i &
o odomemabg e nBlnasd il ardrap it it
b bl g ill B o fulfitcs
o

<, ot | e e 0 1k
| 20 are evaleinen e,
ta lussrenebgs  ent, il
o o i S

1 ol
! ursmam‘uu..mm‘nr‘:..ﬁz’s
¥ deang and harm, ond o lly from
b itk v e o,

| [
I\ i he e prase
| 5snrrlu:r{ur‘mumWH"\\‘
| coctioe b Soia )

He wrote a code of behaviour|  i5vac
for doctars. o e
Is it still used today?

i |
) Coghonar 1o il dimd
Al divlge bue soedersch

o e . st d
[ e i S
o a5l nd gt b $ineer | Yoy
sl injire o wrong them, Mg, ]

o e e b0 e hud sl aeAvags and forsey
s ol mg e oo ppote chll e
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Worksheet A4

\ockshech Ar /

DENTISTRY

Tooth worms, tooth pullers, toothache!
Early beliefs and treatments.

g1, g B0 010D
vaéa/ij;‘”’fw o
b b el

755«,‘50!!"1“&““"" :

@\ 54 BC-17AD Archigenes, a Roman physician..

130-200 AD Claudius Galen, a Greek physician..
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Worksheet A5

[dWhat do you think is happening in the

illustration? 5d , 76

[3WWho i the man on the left?, St b

N Eﬂ hat is he holding in his left hand? 7b

I 2)\\hy does he Cave a piece of wood in his

Hl _right hand?5b ;% a

1-)!Vhat do you think is being done to the

& | patientwho'is seated? 3 |, 1} b, 18

P (75 there a reason that soméone is needed
Sk | to hold he patients head? P 38

Gould you like to be the patientin this

illustration? Why:  3b

L -VﬂaleruId happen if you visited your
dentist with a toothache? B&

J9\What instruments would be used fo extract
“atooth? 3b

[Wvhat is used to make this procedure
painless? 34

o, 4h;5 b7k

aﬁhﬁbﬂﬂ

b ) 59,4
b 547

16)¢a 2t b

Eihy do you think there was a negd
for “tooth pullers” at this time?.4

i6Find out how dentists save
decaying teeth before resorting t
|| pulling them out. (4 @ %‘a
T

instruments were used for? % |

| erad
SLUS AN

b5k Ta

i, ;‘4‘555

5b

j?n
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Worksheet A6

Worksheok A6

Iq/‘ ZLJ q"bfﬁb,'gd

0,30, 40,50, 10

Examine the abject in the
slide.

(Look at the display)

What do you think it is? l& 28, ha sq
(§Describe i‘r.m«%’_—b , 4}! a0

Another treatment used by doctors from AD 800 onwards 6 Ol discusion W Q\ﬂs J)f VA
was to prescribe leeches. Doctors would keep leeches in -

a jar and place them on the patient's skin. The leeches
would then bite and suck the patient’s blood. It was
believed that the reasan why a patient was sick was
because they had too much blood!
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Worksheet A7

L

@Can you remember what this object is? @SLI 44,59, L q,“d
é @Find tinthe display. 19 5 b) g, Sar, Ed, 2
. o
(DHes it changed much today? {0 ‘g ‘P%f’qj @CTJ 'tL

@

A Doctor’s Surgery in the 215" Century

Wow, some
Interesting changes!
How many did you find?
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Worksheet A8

Worksheet A8

Have you
found your
pulse?

We are all aware that
we have a pulse and
when we relax or sit
quietly itis slower than
when we are on the
move. A pulse shows
us how quickly our
heart is working to
circulate blood
throughout the body.
Did you know that 300
years ago people did
not know this!

Sir John Floyer invented this method of taking & pulse in about AD 1700 but it was not
| taken seriously until AD 1850
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Worksheet A9

| TRYTHIS WITH YOUR PARTNER.
| Take a piece of paper from the box. Roll itinto a
tube. Place it by your ear and listen to your
partner's chest or bagk through the other end.
coit hat can you hear’é‘y to describe the various
~ “sounds, |

g ]

CFHacah 3L, wbh,sa b
J The stethoscope was invented by Rene
Laennec in about AD 1810. The first ane
he used was made of paper, exactly like
the one you tried on your partner,
‘He then made one out of wood, as
in the display. After a while he re:
It by adding flexible rubber tubes, which
wenlinto both ears. This enabled himto

hear sounds more clearly,

3b,4a 50,7k #@M)ﬂi 15 the doctor using o fisten to the patient’s chest? ¥ «

3bya , 8a,20(D) Descrite the instrument? hest. .

| b 2 NOW TRY THIS
: i (LA Take a stethoscope from the box. Place
STUDY THE SOURCE ABOVE. 9\ | the earpieces into your ears and place the

end piece against your partner's back or

3, 4k, 50,74(3) What protlems might he have with £7 ﬂ@ hat do you hear now? @f, H¢l, Sa b
b uk’,50,2b@ How different fs this invention to the seme instrument used today?, ([DAre the souncs clearer? =B{—J w4 sq b
3 , o ,eapb(@ Do you know what it is called? » e
3b y4a,8a. b (B) The stethoscopes on display are examples of which type of evidence s

. )
6 6l Mecussiong 1S
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Worksheet A10

Welcome
tothe
~ Optometrist!

AVISIT TO THE OPTOMETRIST

Ja e the displ ay to assast ycu to .match the objects labeled A-F with the following words. & f

JM2,;5
SPECTACLE msthv CASE !
TESTING CHART
EXAMINATION CHAIR
SLIT LAMP
PHOROPTER HEAD WITH LENSES
CLEMENT CLARKE ASTIGNATIC CHART

,/‘
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Worksheet A11

ACTIVITY J

Sa,7h
L,%a,‘ml

Discussion
: Many people go under the knife
~ to make changes to their bodies, Television
programmes showing the resuits of “extreme
makeovers” have become very papular.
@Do you believe in this type of surgery? 36,48, & b o
(@Would you ever consider having plastic surgery?,3¢ l#@ 5{;} )79

6 — ol AJ&U.L&SL;"Q&

Hi 1 ama 214
Century ‘
Plastic surgeon,
| perform a lot of cos |
surgery as well as J
reconstructive surgary.

@ %1, 4518 "
| wonder _\_I

what the )
difference is? '; =1
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Worksheet A12 (find me)

What type
of evidence are
these?

L

Frndne w5 (7 17)

[dentify the following objects

N\ |in the museum and list their location as well
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Worksheet A13 (role-play)

Role-play worksheet (A13)

Something to think about
Western Medicine would prescribe different medicines for the ailments described on the left.
If you visited your doctor, what would he or she prescribe for the following conditions?

Grated tumip : Acne J
applied to the skin Fever
fo treat acne. B Rheumatism
Acold
. Did you
Radish juice to : 2
el ) know?
antiseptic (to kill
germs)
The Calendula ‘ A MUTI SHOF‘ ‘ .
flower (marigold) If you visit Johannesburg City you will find a number of muti
applied o the skin to shaps where a person can buy plants, herbs, clay and
F‘FBWPSW“ from ; animal parts prescribed by Sangomas to treat iliness.
Dsges: ;“&2‘;;“‘;:;:‘1’;‘ Sangomas who work in the city will also visit these shops to
A lea brewed from Sy agcold obtain the necessary ingredients to make up medicines to
this plant to refieve treat their patients.
fever
In 1985 a delegation from a Californian pharmaceutical
V company visited Johannesburg to speak to traditional

healers, as well as botanists and anthropologists to try to
find out more about using plants for medicine. This new

These are some of

the cures interest is called ethnobotany.
prescribed by
aSangoma In 2004 a bill was drawn up and sent to parliament to make

African traditional healers part of the Health Professionals
Councll,
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Yebo Gogga Foundation phase worksheet

1. Make Haste Reduce Waste

a) What colours are the recycling bins? Calour them in
correctly,

2. Underground defendars

a) How do earthworms improve our soll? o I

5. Defenders of water, our most precious
resource
a) Is water fram your tap safe to drink?

6. Saving Biodiversity for Future Generations

a)  How big is the largest dung beetle?

b)  How small is the smallest dung beetle?

gﬁ ':L‘erL
Vs il
g # per

3. SA Roachman

a) Do cockroaches bite people? -4

4. Defending our Heritage

a) Draw a picture of an Iron Ade toal that wormen would use,
T T
|

7. Green Defenders for All

a) Whao is the botanical gardsn named after?

by Why are flowers different colours?

8. Bee-ing Social

a)  Whyis a bee an insect?

b) What colours are bees? Why are they these calours?
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9. War and Peace in the Distant Past 11. Scale Up your Defences

a) The Taung child would never have become a fossil if it a)  What type of animal is a snake?
could have defended itself against: (circle the right
answer) . -
Leopard ! b)  What is your favourite reptile?

Sabre-Tooth Cats

Lion c)  Whatis the name of one of the pythons on display?
Eagle -
Venomous snakes mk._«/‘.”"‘"’mq
S i
e p S
‘ : I e s N
10. Arthropod Arsenal 5 N =il =t = )
= P
Y‘\t.fh AN T ’j
R

a) How does a stick insect defend itself?

12. The Moz Squad

a) What do male mosquitoes eat?

b)  What do female mosquitoes eat?

15. Locusts
13. Drosophila

a) How do locusts protect themselves?

Eating Camouflage
. { Flying Spitting
b) Can you catch a fruit fly? l: Y [:l

- Jumping Drinking Water
/ .\
FA ‘ N\

a) What is the name of the fly that is shown in this stand?

-
1]
o)
03]
h=)
5
o

-

|:\Egg pots

} Swarming Swimming
b) How can we protect ourselves against locusts?

14. Seed-Dispersal . -

-

a) What do we find inside fruits? 16. Urban Wildlife Warriors

g a) Which animal has lots of quills on its body?
A e E '3
{ T ;\

e e M. AN

, IR
b) What attracts animals to eat fruit? C_, /_g)
N7 \{ﬁ'
’ b) Why is it good to have owls in our gardens?
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17. Defenders of the Skies

a) What is a bird?

€)  What do you call a whole lot of birds together?

18. We are the Defenders

Is dumping in a wetland? | GOOD BAD

o

Is riding Quad bikes in a wetland? | GOOD BAD

Is burning tyres in a wetland? GOOD BAD

D)  Are the endangered frogs in Gauteng poisonous?

19. Defending the Kraal

a) How do plants protect themselves?

20. Awesome Arachnids—The Aggressive

Defenders

a) How manv legs does a spider have?

b) How many legs does a scorpion have?
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Yebo Gogga Intermediate phase worksheet

1. Make Haste Reduce Waste

iia) - Why do we recycle?

b)

2. Underground defenders

a) How do earthworms improve our s0il?

5. Defenders of water, our most precious
resource

a) (- How can you check whether your toilet has a silent leak?

6. Saving Biodiversity for Future Generations

a) How many estimated dung beetles species are there in
South Africa? -~

b) How big is the largest dung beetle?

| ©) How small is the smallest dung beetle?

A% a)

3. SA Roachman
a'-:‘a)

What spends more time washing itself daily - a cockroach
or a cat?

4. Defending our Heritage

a) What would happen to you if a conservation defender
found a huge Jacaranda tree in your garden at home?

7. Green Defenders for All

Why do plants have green leaves?

t b) Where do plants get their energy from?

8. Bee-ing Social

_.lv a) What do bees make?

. b)  Where do bees live?

c) What sex of bees live there?

{1 V:’,f\ d) What else may live with them

and may harm them?
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9. War and Peace in the Distant Past 11. Scale Up your DEeTences

a) This mammal-ancestor had poisonous fangs for attack. ("1 a)  How do snakes hear?
Its scientific name was? ; T

Homo saprerns (=r)b) What does a mole snake usually eat?
A
Erythrosuchus g = :
c)* 1" Spitting cobras don't spit, they actually
Ma. J) . el
R e their venom. Pressure on the venom glands forces the
Tyranosaurus rex venom along ducts and down and out,
Euchambursia faness

10. Arthropod Arsenal

What does this grasshopper do to protect itself? -

12. The Moz Squad
4+ 'b) Why have insects developed & @)~ Name three symptoms of Malaria fha

defence mechanisms?

& /b)  Name one thing you can do to prevent being bitten by

— . e
/ mosquitoes. .

13. Drosophila 15. Locusts
a) How do fruit flies defend themselves? (. a)~ Name two ways imwhiteh locusts protect

i their eggs. -

. i h. L
b,/ What is the scientific name for the fruit fly -1 b)_ Name three ways in which locusts protect them selves
from predators. =
16. Urban Wildiife Warriors
) 2 g\ /‘3 (21 \a)~"Why do cwls have SL‘SZ"-I big eyes?

14. Seed Dispersal N

f s -
R 5)
Tk

-

'a).” How do bidens (black jack) seeds stick to your socks?

L

S

P

£

Al

b) .. What colours are pied Crows? i
b) 3

o

Why do the pods of the lucky beans open and the seeds
stay there?

c) #eWith which partr_of their bodies dd chameleons catch their

. (v L) s
prey? How is it lddapted to catch prey?
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kingdom

17. Defenders of the Skies
@) Why are birds unique in the animal Ty H

42
ARL ]

f‘-ﬁ:{.

geese in flight?

. 1h) What do you call a group of wild

during winter?

', ¢) What do we call it when birds fly away fo warmer areas

18. Wekare the Defenders

| a)  Give 3 things we can do fo protect our wetlands. i

/by What frog is on the endangere

~ Jist in Gauteng?

19, Defending the Kraar

a) rWhat are scorpion fences and electric fences killing? |

__r_____l_)_______——-—r—-—___‘_“

b))y How do plants defend themselves?

20. Awesome Arachnids—The Aggressive

Defenders

a) i Which spiders in South Africa are venomous?

. :

PR S
e e WSS e

b) (¢ How can spiders help humans?
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Yebo Gogga senior phase worksheet

i. Make Haste Reduce Waste

a)i What are LAND FILLS? ne d2o
b)/Ty Why are land fills bad for the environment?

5 jdn kD "

v C)is»Why is it our duty to protect the
environment we live in?
%, it iy 1 L) )

o e b s

2. Underground defenders

Hooa) [ 'How many hearts does an earthworm have?

By k] S

o W 0 nr

b):How do earthworms improve our soil?

C iy k

5. Defenders of water, our most precious
resource

a) jawhat is a dual flush toilet? T

r: 4

. - —

6. Saving Biodiversity for Future Generations

-1 a) .‘L:‘How many dung beetles on average would one find in a
pile of elephant dung?

I8 i - "
I i W

) ey (12
i b) 7 How many eggs does each dung ball contain? Why?
Ny

o

f

i ©)iv! What is the survival rate of newly hatched dung beetles?

g Sy e

r

O d) (:which is larger, the male or the ik

female dung beetle? Why? (.} |
White: DL =he Sl

T

g

3. SA Roachman

a) & Name five foods that cockroaches eat in nature?

~D) Roaches have exoskeletons - describe BRIEFLY how they
grow?

4. Defending our Heritage

a) & Write down three of the worst alien invasive plants you
can get.

7. Green Defenders for All

4 a) g7How do plants chemically protect themselves?

s S e e

-t b) (12Give an example of a plant that does this.

. 5§

- e i B

76 i How do insects use plants for
protection?

8. Bee-ing Social

{ @) f)What type of cells do the mites infest?

)

1

. o
J it

1 C y Ot

b) (%,?.\Nhat is the name of the disease that the mite passes on to
~the honey-bees?

o g 34l

SRR, I oS—— S

) (zxName two additional hosts the mites (;ﬁ\‘r‘ "

infest? i
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9. War and Peace in the Distant Past

a);‘% Gorgonopsians used to cut up their prey with:
7 Sharp claws

Razor sharp tails

Long knife-like canine teeth

very long fork-like incisor teeth

Specially shaped molar teeth

10. Arthropod Arsenal

b) Match the following columns by determining which insect
uses each specific defence mechanism

A) startle response

B) camouflage

C) autotomy — losing leg and
body paris

D) spines, stinging hairs

1) bombadier beetle
2) stick insect
3) hawkmoths

4

=

hymenoptera
e.g honey bee
E) venom
F) Pulse Combustion

13. Drosophila
8);+h What are mutations? 1< wvi s

B

b).  Name different types of mutations that can be shown on

(' afruit fly?

ks rl = -

14. Seed Dispersal
a)(/{ What is the importance of seed dispersal?

il { S

D)'f"’ What are the different ways of seed dispersal?

S - = | 3 R . |

7 a) . Where do plovers lay their egés?

11. Scale Up your Defences
{

e ol
< a)yWhy is the fat-tailed gecko’s tail so fat?

- b) What method does the Scuthern African Python (Pythion
(* Inatatensis) employ to kill its prey?

12. The Moz Squad

1 a)(»? Wwhat are the four stages of the mosquito’s lifecycle?

afC.r
B

e

il b)‘\gig,}Expiain briefly how malaria is transmitted. *2x )

-

15. Locusts

i a) z: Can locusts be harmful and cause danger

to hum,é_m life? E);pltai‘n_ 7

e

b) '}“\'What can humans do to protect themselves and their crops

S

from locusts?

e

- Ty

16. Urban Wildlife Warriors

“\ b){x»Why do lizards' tail sametimes fall off

7 c)\{;ﬁ"what does a hedgehog do when it feels threatened?

= S

{3 Where do bullfrogs hibernate through the
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17. Defenders of the Skies

{ a)/s To which Class of animals do birds
~ belong?

Mol sy i

__b)znDo you think birds see in colour?
\ Explain.

ol Ve

& ¢) - Why can't ostriches fly?

B e 2

18. We are the Defenders

| a).-) AWhat is a Wetland? Mo Do

s

iy

e

g = 7 ) il
\H ,b) Where do we find frogs? Describe their main ha!ll)itat

¢) Why must we discourage poaching? T

=iy 4 il (e

19, Defending the Kraal

t . ~a) 7 How do plants mechanically protect themselves?

R

‘ i

i NI SRS o
! 7 b) 7 Give an example of a plant that does this.

20. Awesome Arachnids—The Aggressive

pefenders

(,."\a) I Which spiders in South Africa are cytotoxic (their venom

destroys cells)?

i b) T How do you take a spider outside without killing it?




Yebo Gogga FET worksheet

1. Make Haste Reduce Waste

.
ya)  What are the effects are Global Climate Change?

b) How could we reduce the progression of Global Climate

Change epes

[

B S 1 B

¢) Do you think South Africa is capable of running a recycling

operation alongside Pikit Up? W K

2. Underground defenders
a) How many hearts does an earthworm have?

N 4

) b)  How do earthworms improve our soil?

5. Defenders of water, our most precious
resour(_:e”{;r -
a)  Whatis mul

KT =

el S e

ch, & h(g\'/\; dses it'help you to conserve water
in your garden?

I3 o

6. Saving Biodiversity for Future Generations
a)  What is the major T duxj{\‘é;bet“eitm? Would cars
driving over pads have a significant influence? ()
Ne  Cem T

b) What are the predators of dung beetles? &_ '

~ }
C i

]

c) Are most dung beetles dung
specific? 1

(%) @) Why can researchers be regarded as

3. SA Roachman
How do Gromphadorina portentosa, (one of the species of
Hissing Cockroach) make the sound for which they are

famous?

Some roaches are parthenogenic - what does this mean?

I )<

4. Defending our Heritage

‘DEFENDERS OF HERITAGE™

c M Lo

(“‘;m.y

7. Green Defenders for All
a) What cell organelle regulates the water content in the

plant cell?

(s I

b) Why are botanical gardens important?

e/ i Com

Gzt

8

What compounds do plants release when they use their

chemical defence?

(17) W I

8. Bee-ing Social

a) What is the scientific name of the honey-
bee?
(1%} N

b) What is the scientific name of the mite?

N {<

noC. [
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9, War and Peace in the Distant Past
a) These organisms which were not plants or animals gave
the Earth its protective and life sustaining shield of
Oxygen about 2.2 Billion years ago. What were they? Ql )
Dinosaurs
Trees
Photosynthesizing Grass
Seaweed

Blue-green bacteria

10. Arthropod Arsenal
a) Apart from spines, venom etc what

else makes arthropods so good at pro-
tecting themselves?

AN .

(L fa =

11. Scale Up your Defences I e oy
e ) HeE G )

a) There are 3 types of venom. VVhig'f:aFe they? What-major

body systems do they attack?

N K

13. Drosophila )
a) What is a model organism?( 2¢

N ¢ K

i4. Seed Dispersal

2 a) How do seeds disperse by means of animals?

. b) What is the advantage of seeds being able to pass

through the digestive system of the animal?
o

O LM

12. The Moz Squad

Across Down

1. a baby mosquito 1. a disease carried by mozzies

2. the chemical used against 2. the mozzie that transmits
malaria

3. a biting, flying insect

el g i Co ]

malaria
3. needle-like mouth-parts of mozzie
4, male mozzies feed on...
5. malaria-causing parasite 5. female mozzies feed on...
6. to soothe a bites itchiness 6

4. where mozzies lay eggs

. mozzie growth stage before adult
hood

15. Locusts

2.0a)  Describe the morphoiogynof ‘,Lhe locust's

I fes
hind legs and how they are 'used.

@f, b)  Explain the mechanism of camouflage as a way of

protection by locusts.

(/_'z:) c) How do locusts protect their eggs?

~
o
./

16. Urban Wildlife Warriors
E‘\"‘/B =7 a) Why do chameleons change colour?

w T T
W C M

'b@}EWhat materials does a weaver use to

build its nest?

c}ig,'\fvhy don't ducks' feathers get wet?

w L A
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17. Defenders of the Skies

a)(, Name anything which allows birds
T tofly.

-
L

b@,‘u\ Why do you birds sing or call?

N ey

¢)|'3, Most male birds are mare brightly coloured than their
~ females. Why2/7¢.|

WO

18. We are the Defenders

a{"ﬁWhat is a Wetland?

'b)  Why must we discourage poaching?

Bl P

1/_'].,;;.

" ¢)  Comment on the effectiveness of the different methods
people use to trap/kill our indigenous animals.

o
ot

19. Defending the Kraal

a)\’g'{'}How do plants protect themselves?

C

] S CR

20. Awesome Arachnids—The

Aggressive Defendars

Only a few species of South African spiders
are venomous. Once of the most maligned species, the rain
spider, is harmless and helps us by eating mosquitoes.
However, many people think all spid/ers are dangerous and are
o )

scared of them. Comment briefly. (

e
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Appendix B

(Ethics sheets and forms)

Letter requesting for museum worksheets

| am a Master of Science student at Wits Universitylertaking a research project on
learning in museums. The objective of the projecta investigate how worksheets are
constructed and then assess potential usefulnefiiitation of learning during museum
visits. | would be grateful if you would send me&a@py of any worksheets you use in your
museum/science centre, as well as grant permissianalyse such worksheets as part of my
project. If you do not produce worksheets, | wobégrateful if you would refer me to any

visiting schools that produce their own.

| would greatly appreciate your favourable respaarse am happy to discuss my project with

you if you so wish.

All the information will be treated according to ethUniversity ethical policy on
confidentiality. | will not disclose the name ofwinstitution unless you give me permission

to do so.
For any clarifications please don’t hesitate totaohme.
Yours sincerely

Worksheets enclosed

I consent to the above weekslbeing analysed in the study to

be conducted by Mrs. Eunice Nyamupangedengu fomMasters Research project.

Name

Signature

Date
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Letter to the Oppenheimer Life sciences Museum cutar
RE: Request for permission to use Oppenheimer Lif&ciences museum for my study

| am a Master of Science (Science Education) studerwits University undertaking a
research project on learning in museums. The abgedf the project is to investigate how
worksheets are constructed and then assess pbtesiminess in facilitation of learning
during museum visits. | kindly request the pernoesio conduct my research at your
institution. The research will involve analyzingetmuseum’s worksheets as well as
recording conversations of some of the learners witicattend the 2% to 30" September

2008 exhibition as they tour the museum.

| would greatly appreciate your favourable respaarset am happy to discuss my project with

you if you so wish.

All the information will be treated according to ethUniversity ethical policy on
confidentiality. | will not disclose the name ofwinstitution unless you give me permission

to do so.

1. The study is being conducted for educational puep@snd will cause no harm to the

learners.

2. Even if verbatim quotes from the learners are uiselle research report, they will be
reported so that their identity is anonymous. Téslts of the study may be

published, but the learners’ identities will be ayimous.

3. Everything the learners say will be kept confidailby the researcher. The learners

will only be identified by a pseudonym in the trangt.
For any clarifications please don’t hesitate totaohme.

Yours sincerely
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Letter to school principals
RE: Request for permission to involve learners fronyour school in my study

| am a Master of Science student at Wits Universitylertaking a research project on
learning in museums. The objective of the projexctto investigate the usefulness of
worksheets in facilitating learning during museursits. | understand that your school has
booked to attend the 97to 30" September 2008 Oppenheimer Life sciences Museum's
YEBO GOGGA exhibition. | would be grateful if youowld grant me the permission to
observe your learners and to record their conversaduring their tour of the museum as

part of my project. | will request permission froearners separately.

| would greatly appreciate your favourable respaarse am happy to discuss my project with

you if you so wish.

All the information will be treated according to ethUniversity ethical policy on
confidentiality. | will not disclose the name ofwinstitution unless you give me permission

to do so.

1. The study is being conducted for educational puep@snd will cause no harm to your

learners.

2. Even if verbatim quotes from your learners are usdbe research report, they will
be reported so that their identity is anonymou® fi@sults of the study may be

published, but the learners’ identities will be ayimous.

3. Everything the learners say will be kept confidahlby the researcher. The learners

will only be identified by a pseudonym in the trangt.
For any clarifications please don’t hesitate totaohme.

Yours sincerely
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Information sheet for learners
Research on worksheets and learning in museums

My name is Eunice Nyamupangedengu. | am a Mast8cignce student at Wits University
undertaking a research project in museum learfihg.objective of the project is to find out
if worksheets are useful in facilitating learningrithg museunvisits. This involves analysing

conversations that will be recorded during the taftthe museum.

| would like to invite you to participate in my sty If you do so, | would like to observe and
audio-record your conversations during the schoo$i to the museum. The observation
and audio-recording of the conversations will aialye place during the duration of the

museum Visit.

Please note that participation in my study is alded} voluntary and no harm will come to
you. | will treat all the conversations with corditiality and anonymity. If you choose to
participate, you may withdraw from the study at &me. | hope to publish the results of my
study in academic journals and conference procgsedifo protect confidentiality, all names

| use will be fictitious.

Thank you
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Informed consent form — Learner
Research project: Worksheets and learning in museum

l, , a student at

consent participating in the study to be condubieirs Eunice Nyamupangedengu for her
research on learning at Oppenheimer Life ScienceseMm at Wits University,
Johannesburg. | fully understand the following p®in

1. The study will cause no harm to me and that theysisibeing conducted for

educational purposes.

2. Even if verbatim quotes from me are used in theaesh report, they will be reported
so that my identity is anonymous. | understand timatresults of the study may be

published, but my identity will be anonymous.

3. Everything | say will be kept confidential by thesearcher. | will only be identified

by a pseudonym in the transcript.

4. | participate voluntarily and understand that | maghdraw from the study at any

time.

Name

Signature

Date

| further consent to myself being audio recordeg@ars of the study.

Name

Signature

Date
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Information sheet for parent/guardian
Research on worksheets and learning in museums

My name is Eunice Nyamupangedengu. | am a Mast8cignce student at Wits University
undertaking a research project in museum learfihg.objective of the project is to find out
if worksheets are useful in facilitating learningrithg museunvisits. This involves analysing

the children’s conversations that are recordedhdutie tour of the museum.

| would like to observe and audio-record your cBilcbnversations during the school’s visit
to the museum, if you agree to your child partitimin my study. The observation and
audio-recording of the conversations will only tgace during the duration of the museum

Visit.

Please note that participation in my study is alded} voluntary and no harm will come to
your child. I will treat all the conversations witbnfidentiality and anonymity. If you choose
to have your child participate, she/he may withdfeosn the study at any time. | hope to
publish the results of my study in academic jowsraadd conference proceedings. To protect

confidentiality, all names | use will be fictitious

Thank you
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Informed consent form — Parent/Guardian
Research project: Worksheets and learning in museum

l, , parent/guaacdiaery ward

consent to hepduiticipating in the study to be

conducted by Mrs Eunice Nyamupangedengu for hesarel on learning at a museum.

| realise that no harm will come to my ward, arttthe study is being conducted for

educational purposes.

Everything my ward says will be kept confidentiglthe researcher. My ward will only be
identified by a pseudonym in the transcript.

Verbatim quotes from my ward may be used in theaesh report, but they will be reported
so that his/her identity will be anonymous. | ureend that the results of the study may be

published, but my ward’s identity will be anonymous

| allow my ward to participate voluntarily and umsiand that s/he may withdraw from the

study at any time.

Name

Signature

Date

| further consent to my ward being audio recorde@art of the study.

Name

Signature

Date

180



Appendix C

Worksheet analysis results, raw data

A summary of the results of the analysis of the stictured worksheets from museum z

Worksheet characteristic

Worksheet (identified by codes)

Z1 z2 Z3
Task density 6 tasks 7 tasks 8 tasks
Orientation cues Absent Absent Absent
Information source Object:3 Prior Knowledge Object: 3 PK: 3 Text:2 Object: 3 PK: 3

(PK): 3

Level of choice

No choice: 4, SC: 2 tasks

No choice: All 7 tasks

dNoice: All 8 tasks

Cognitive level

Knowledge: 3 Comprehension:

Knowledge: 6 Comprehension: L

Knowledge: 6 Comprsioa: 2

3
Response format Written: 5 pictorial: 1 Written: All 7 Written: AlB
Question format Open-ended: 2 Closed: 4 Closed: All 7 Closed: All 8

Classroom connection

Connected: Conservation

Connected: Conservation

né&xed: Conservation

Social interaction

Students work in groups of four

Students work iougrs of four

Yes: Students work in groups of

four

Site specificity

High

High

High
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A summary of the results of the analysis of the stictured worksheets from museum B

Worksheet Worksheet (identified by codes)
characteristic
B1 B2 B3

Task density 10 8 12 (6 pre-visit and 6 during-visit tasks. Pre-
visit tasks were taken to be a form of
orientation cue. After that category, only
during-visit tasks were further analysed.)

Orientation cues Absent Absent In form of 6 pre-visit tasks

Information source Text: 5 Object: 3 PK: 2 Object: All 8 Text: 3 Objel PK: 2

Level of choice

No choice: 9 Some choice: [L

No choice: 7 Some ehdic

No choice: 4 Some choice: 2

Cognitive level

Knowledge: 9 and

Knowledge: 6 Comprehension:

L Knowledge: All 6 during visit tasks

Comprehension: 1 Analysis: 1
Response format Written: All ten Written: 6 Pictorial 2 Written: In6
Question format Open-ended: 2 Closed: 8 Open-ended:1 Closed 7 emded: 0 Closed: 6

Classroom

connection

Connected: Importance of
plants/diversity

Connected: Monocotyledons an
dicotyledonous plants

d Connected: plant uses and plant cell struct

1]

=

e

Social interaction

Worksheet is silent about
the way learners should

interact. Each learner is

Worksheet is silent about the wa
learners should interact. Each

learner is given own w/s so it is

y Worksheet is silent about the way learners
should interact. Each learner is given own

so it is assumed that they will work

v/s

given own w/s so it is assumed that they will work individually
assumed that they will workl individually
individually
Site specificity High High Low
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A summary of the results of the analysis of the stictured worksheets from museum E

Worksheet characteristic

Worksheet (identified by odes)

El

E2

Task density

16 tasks and 5 displays/30 min

11 tasks/30 min

Orientation cues

Absent

Present in form of introductory text to the worksh

Information source

Text: 6 Object: 9 PK: 1

Text: 6 Object: 4 PK: 1

Level of choice

No choice: 10 Some choice : 6

No choice: 6 Sonméceh5

Cognitive level

Knowledge: 9 Comprehension: 1 Analysis: 6

Knowkedd Comprehension: 6 Analysis: 1

Response format

Written: 13 Pictorial: 3

Written: 9 Pictorial: 2

Question format

Open-ended: 4 Closed: 12

Open-ended: 6 Closed 5

Classroom connection

Connected: Biomes of southern Africa

Connectedskstems

Social interaction

No instruction indicated: Individual work assum

ed o iNstruction indicated: Individual work assumed

Site specificity

High

Low
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A summary of the results of the analysis of the sictured worksheets from museum A

Worksheet Worksheet codes
characteristic

Al A2 A3 A4 A5 A6 A7 A8 A9 Al0 | All
Task density 8 8 3 4 16 6 4 4 12 3 7
Orientation Pictures and PE PE PE PE PE PE PE PE PH PE
cues Exhibit (PE)

Information Text (T):1, Object | T: 2, T:3 T:2, T:4, T: 2, 0:4 T: 1, T: 2, 0:3 | T:3,
source (0):5, Prior 04, PK:2 O: 10, O:4 PA:3 | O: 6, PK: 3
Knowledge (PK):2| PK:2 PK:2 PA: 4
Level of No Choice (NC): | NC:5, | NC:2, NC: NC: 8, | NC: NC: 3, | NC:4 | NC: NC: | NC: 4,
choice 1, Some Choice SC: 3 SM: 1 2, SC: 8 2,SC:| sSC:1 8,SC: | 2, SC: 3

(SC): 7 SC2 4 4 SC:
1
Cognitive LO: 4, MO: 4 LO: 6, LO: 2, LO: LO: 9, LO: LO: 3, LO: LO: LO: LO: 4,
level MO:2 | MO:1 | 3, MO:7 | 4, MO:1 | 3, 12 2, MO: 3
MO: MO: MO: MO:
1 2 1 1
Response Oral (Or): all Or: all Or: all Or:alll Or:all Oumll | Or: 3, Actio | Actio | Oral | Oral:
format Written | n: 2, n: 5, rall | all
01 Or:2 | Or6
Question Closed (Cl): all Open Cl: all Op: 2, | Op: 5, Op:5, | Cl:all Cl:all | Cl:all | CI Op: 1,
format (Op): Cl: 2 Cl: 11 Cl1 all cl: 6
4,Cl: 4
Classroom Connected (Con) Con Con Con Con Cor Con Co Caq Cdbon
connection
Social Discuss with tour | Work Group | Gpw Gpw Gpw Gpw Work | Gpw Gpw | Gpw
interaction guide in pairs | work in
(Gpw) pairs
Site High High High High High High High High High High igh
specificity
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Appendix D

Conversation excerpts

Group C (2 boys 1 girl)

At the arthropod stand

L3: Ticks, ticks

L1: That's a bumble Bee. Bumble B please get off sice

L2: They are alive.

L1: Move, move. | wanna see. Damn, this looks ekdiook at those ticks. Their fillers look like thare animated
L2: Look at this. Look at the big one. A bumble bee

L1: A bumble bee can sting. We are moving places.no

L3: Excuse me, is that a leech.

E: Yes

At the wetlands stand

L1: What is that Dude?

E: This one?

L1: Yes.

E: It acts as vegetation ok and vegetation holdadicles together ok. You have heard of saidlséon, isn't it?
L: yah

E: Soil erosion is the result of land surface rehb covered by vegetation.

L: Oh

L: Oh that’s cool

L: Oh, ok

E: (pours water on bare soil then on soil coverngadgetation to illustrate erosion).
L1: Ok. Wow, it's cool. Do you know how cool that?

L1: Bug race, bug race, bug race, Cockroaches. Dbés?

E: Cockroaches don't bite; they have a very smallitin

L2: It's big, it's big, it's a real scorpion

L1: Excuse me, excuse me.
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L2: Can you see it? Oh, look here.

L1: What is it?

E: Water eagle

L1: Is it real?

L1: Look at this’ uuh. Fat little one. Fat littlee.

L1: Veroma mites

L2: Let me see the veroma mites.

L1: Keep your eyes open and don't blink when logkimp there.

L1: What is this? Did you make that? That's verpgo

L1: Which one is the biggest?

E: Find the biggest?

L1: That's the biggest butterfly.

L1: Ants there. That's a big ant.

L1: There is the water wise show. | hate that thingnzi. Manziwe is a good dancer.
L1: Earthworms. There is earthworms here. Earthwpearthworms, earthworms.

Group H conversations(three grade seven girls)

At the bird stand

E:

Ls:

L2:

E:

L1:

E:

L1:

What grade are you? Seven?

Yes maam.

What class of animals do the birds belong? [WSQ

What do you think?

Mammals

No. Its something | have learnt today as WellES, A, V, E, S [explainers spells the word AVES]
AVES really. That's interesting.

Do you think birds see a wide range of colou(s¥?SQ).
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E: What do you think?

Ls: Yah, yah
E: A wider range of colours. They have a coloursgare pigment in their eyes. They have more thetnally what we have
L2: Really

At the recycle stand

L1: What are land fills (WSQ).

L2: Here, this is a land fill. [L2 pointing to agbire of a land fill]

L3: Hullo [greeting the explainer]

E: Hi

L2 Land fills are they e-e-e land fills are thegges of land where they fill up with rubbish?
E: Land fills are holes that are filled with rubivis

Group K conversation (two girls and one boy in grade 10)

L2: There are 3 types of venom. What are they? Wiagor body systems do they attack? (WSQ)
L1: Cytotoxic

L2: Haemotoxic is blood going substance. Neurotixibe tissue.

L1: Neurotoxic?

L3: | thought neurotoxic is the nervous system.

L1: Cytotoxic, nervous system and tissue.
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