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Abstract
The study investigated the effects of extendedrsawait-time on senior secondary school studeatademic
achievement in mathematics in Asa High School irwbHWest Local Government Area of Abia State. The
research design employed to carry out this studyasae study. A simple random sampling was usedlézt a
unit of SS1 intact class. The sample size was Wéiitree (3) research questions and two (2) hypethguided
this study. The instrument used for data collecti@s a non-participant observation technique inctvhiideo
recording was used to capture all the teachingaesé phases 1 and 2. Frequency counts, phiicaeft and
percentage mean were used to answer the reseasstioms while chi-square statistics and t-test wesed to
test the hypotheses at 0.05 alpha level with dfandl 18 respectively. The result of the study shotted
mathematics teachers employed an insufficient traelait-time of less than 3 seconds, and that tiera
moderately positive relationship between studemtsuracy of responses and teacher wait-time. Thdtralso
showed that there is a significant difference betwthe academic achievement of students taughtematiics
using insufficient and extended teacher wait-timd this difference was in favour of ETWT group. Baon
the findings of the study, it was recommended thathematics teachers under training should beelaim the
effective use of extended teacher wait-time of leetfw3-5 seconds during micro-teaching and alsceaisps
should lay emphasis on the use of Extended Teabladrtime (ETWT) when they go for classroom instio
supervision.
Keywords: Teacher wait-time, questioning behaviour, mathersastudents’ academic achievement.

Introduction

There are so many different teaching methods thataalvocated for delivering instruction in the
classroom. They range from the traditional teachingthod (lecture) to the modern teaching methods
(demonstration, inquiry, discovery, problem-solvirggsignment, project, field trip, laboratory, diesng,
game & simulation, discussion etc.). Of all thectéag methods, the questioning method appears to be
indispensable. This is because there is no teaaghethod adopted in the classroom that the teaches dot
guestion the students or entertain questions flestudents. One of the essential tools teachersoysromote
learning during classroom instruction is questions.

Teachers ask students questions at the beginnidd]eror end of a lesson. Borich (1988:195) outline
the importance of teacher questioning during irtston to include the following: (i) To arouse irgst and
curiosity (ii) To focus attention on an issue)(iiio diagnose specific learning difficulties (ivo Treview
already learnt content (v) To reinforce recentlrig materials (vi) To manage or remind studentsrotedure
(vii) To redirect or structure the flow of ideadiijvTo allow expression of feeling (ix) To probeeper after an
answer is given (x) To promote thought and undeditey of ideas. This makes it imperative that gscher be
equipped with the rudiments and techniques of dquasg in order to achieve the aims or objectivés o
guestioning students while carrying out classroastruction in mathematics. It has been evidenced by
researchers that students have hatred for matresveatd the use of the right mode of questioningriegie
can bring about motivation in the students.

Caram and Davies (2005) opined that one of thetite strategies for classroom questioning is the u
of sufficient wait-time by the teacher. Wait tingea crucial factor in questioning technique. Waitet can be
defined as the amount of time a teacher allowdapse after he or she has posed a question betmlenss start
to respond. Fredericks (2005) defined wait tim¢éhasperiod of silence between the time a quest@sked by a
teacher and the time when one or more studentsmdsjo that question. Lake (1973) defined waitetias the
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length of pause that precedes a teachers quesionebstudents respond to the questiddapell (nd) opined
that wait-time is the amount of time after an alitjuestion has been posed before the teacher emgwepeats,
rephrases, or adds further information to the dgoiesobr accepts an answer from a student.

Rowe (1974) defined two types of wait time: the tiame | and wait time II. Wait time | is the time
between a teacher question and a student answereaghwait time Il is the time between a studestvan and
the following teacher feedback or teacher questldowever, this study will refer to the initially fieed
variables by Rowe and, particularly, to wait timeThis means that it lies in the hands of the teadb
determine the amount of wait-time that will be faxable to the students during classroom instruction
Questioning is an important way to monitor studehprehension during instruction, but managing pinatess
can be difficult for teachers. After a teacher aslquestion, a silence known as “wait time” ocamd may be
perceived as awkward for both beginning and oldhees (Rowe, 1987). Since this silence can makehéza
feel uncomfortable, teachers typically wait lesantta second before calling on a student or ansvesr dwn
question. However, Tobin (1987), asserts that eitenthe pause to 3-5 seconds results in more taryn
student responses, more correct responses, arehdect test scores of students on academic achieierde
also asserts that when teachers wait patientlyilémee for 3 or more seconds, positive changesattter
behaviours also occur. Thus, the teacher questiosirategies tend to be more varied and flexildachers
decrease the quantity and increase the qualitwanety of their questions and they ask additianadstions that
require more complex information processing andhéigevel thinking on the part of students.

Questioning is one of the most powerful tool ttegchers use to get on the spot feedback fromstside
during classroom instruction. The response frondestts during instruction gives direction to thetrinstion.
However, it has been observed that many teachedsitfidifficult to estimate the amount of time neddor a
student to respond to a mathematics question, aftento pressure of time, impatience or fear afnsié.
Mathematics is a subject that involves concept &ifom. Therefore, rushing students to provide amsvto
mathematics questions may result in mistakes amtrétion. Sufficient wait-time before nominatingdaafter
the initial response encourages longer answerstigns from the learners, self-correction and lefestudent
involvement.

Rowe (1974) opined that wait-time is an importam¢stioning variable which determines the quantity
and quality of a child discourse that occurs iresce. This may be the reason why Alamina (2008yestg
that teachers should after asking questions incthesroom, give students time to think and prodbss
information in their cognitive domain before a chis called upon to respond. It must not skip techer’s
memory that before most students will volunteemswer a question in mathematics, they must engage
cognitive tasks such as stop listening to the dumstake sense of the question, retrieve the andaenm a
coherent answer and these require time. The natimmathematics demands that sufficient wait-time be
practiced by mathematics teachers because it @fii m actuality to determine the academic achiemnof
students during instruction.

Duncan (n.d) stressed that the use of insufficigait time by teachers neither help teaching nor
improve learning, and therefore advises that taacieould increase the wait time from the typiaa second
to 3-5 seconds. This is because the use of inmrff wait-time by teachers according to Napeif8) is one
of the non-facilitating teachers’ questioning bebav. One of the effective ways a teacher can aggdmote
thought and inquiry in students during classroostrirction is through questioning. Waiting for stots
response allows students to utilize their problefisg and analytical skills to generate approgriabswers. It
also prevents the teacher from giving away alhefanswers while the students remain passive anehgaged
during classroom instruction which is against tbestructivists theory of learning (Vygotsky, 1978)

Questioning enables teachers to check learnersrstaahding. It also benefits learners as it engmsa
engagement and focuses their thinking on key cde@am ideas. These questions are often arrangeddatg
to their level of complexity; this is called taxang. Tobin (1980) asserted that improved learningrenment
that could lead to increased science academic\aahient can be produced when an extended wait-8raedd
during instruction. Though use of extended waitetiis advocated, it must be noted that when thensids is
more than what it is suppose to be, it also hasctffon the academic achievement of students ihemmsdtics
and the periodical time allocation for mathemaiitstruction. The mathematics teacher should exteadvait
time so as to allow the effective and efficientisdition of other questioning variables to comeleay.

The question that arises is whether teachers uffieient wait-time? Are teachers trained on the
effective and efficient questioning behaviours dgrieacher training programme? Will the use of moéel
wait-time improve classroom environment and stuslexdademic achievement in mathematics? How much
wait-time should a teacher employ to enhance imguidearning in mathematics? Should the same waé-tie
apportioned to low level cognitive questions arghHievel cognitive questions during mathematicrircsion?

It is against this background that the researcbeglst to investigate into the effect of increasrteded
teacher waittime on students’ academic achievement in senmorstary mathematics.
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Conceptual Framework

Mathematics is a school subject which has beemeefby expert in varied perspective. One thing
common to all the definition accorded mathematictghat it deals with quantifiable terms in the eomment.
Students at the senior secondary school already thair belief about mathematics and themselves.bEfief is
that mathematics is the most difficult subject @sdsuch they can never excel in it. Evaluationtoflents’
achievement starts during classroom instructionnMeachers ask students oral questions based cophe
taught. The amount of teacher wait-time (ITWT onVEET) employed during classroom instruction have affe
on students academic achievement. This effect neafatourable or unfavourable based on the teachér w
time.

Statement of the problem

It has been observed by the researchers that matiesrteachers find it difficult to estimate theamt
of time that should be allowed for students to pescquestion information before responding. Teacfal to
acknowledge the fact that students need to compcettee question, formulate an answer, process &g&u
before verbal response. Teachers wait less than(Xgngecond for students to process mathematicstique
(low or high-order cognitive).This phenomenon oslifficient wait-time during mathematics classroom
instruction makes students to keep quiet or ruspaeses and as a result mistakes/errors are cadnfuft
students. When students continuously keep quigfiva wrong answers during instruction, teacher$ tieat
students do not know or have not learnt the coscapd this frustrates the teacher’s instruction@mthe other
hand students’ effort in mathematics is frustraaed this affects their academic achievement. Thezefthis
study sought to investigate the effect of extentbather wait-time on students’ academic  achiewnerime
senior secondary mathematics.

Scope of the study
This study is limited to the investigation of effex increased/extended teacher wait-time on stistianademic
achievement in senior secondary one mathematidestsi in Asa High School in Abia State. The studs\a
case study of one selected Senior Secondary osg fttam the school. This class was deeply undeestudith
respect to the amount of teacher wait-time that allmsved during mathematics instruction. The tinaarfe for
the study was four (4) weeks.
Purpose of the study
This study attempts to:
1. Ascertain the average wait-time employed by mathiesiaeachers during mathematics classroom
instruction.
2. Determine if there is any relationship between stisi accuracy of responses and teacher wait-time
3. Find out the effect of teacher wait-time on thedasaic achievement of students in mathematics during
classroom instruction.
Significance of the Study

This study will be significant to practising anditree teachers, because it will guide them on &st b
way to put into practise the appropriate wait-titnat will motivate their students and at the samme timprove
their performance in mathematics during classromstruction.

Students will also benefit because if mathematiahers employ the appropriate wait-time during
instruction. They will neither ignore nor give wigpmesponses due to insufficient wait-time. Wherdstis
responses are in affirmative to teachers questtbey, have believe in themselves that they can aih@matics.
This belief arouses a self-driven urge to practismhematics problems on daily bases thus improeé th
mathematical skills.

Research Questions
Three research questions guided this study:
1. What is the average teacher wait-time employechghers during mathematics instruction?
2. Isthere any relationship between students’ acgusdcesponses and teacher wait-time?
3. What difference exists in the academic achieveroéstudents taught mathematics using insufficient
and extended teacher wait-time?
Hypothesis
Ho1: There is no significant relationship between stid’ accuracy of responses and teacher wait-time.
Ho2: No significant difference exist in the academichiavement of students taught mathematics using
insufficient teacher wait-time and those taughhgsxtended teacher wait-time.
Research Design
The research design employed for this study waasa study since the study involved an in-depthyarsabf a
phenomenon (teacher wait- time) on students’ acadaohievement of a unit ( Asa High School) ovdorg
period of time.
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Area of the Study

Asa High School is a public co-education secondatyool located in Ezebudele (now Ezendioma)
village in Ukwa-West Local Government Area of AbBiate. Ukwa-West is one of the seventeen Local
Government Areas in Abia State. As at the 2006 w=iitshad a population of 87,367 and a density3#.3
inh/kn?. The local government has an area of 271km andstecommon boundary (Imo River) with Oyigbo
Local Government Area in Rivers State
Population/Sample

The population of the study comprise of all onedred and five (105) Senior Secondary one students
in Asa High School. A simple random sampling teghei was used to select one intact SSI class. Taetin
class had a total number of forty (40) studentsath gender but the sample used for study wasatbety (20)
students that answered the oral questions.

Method

The sampled class was taught two mathematics tdsies theory, Trigonometrical ratio) by their
regular mathematics teacher. The teaching sesssted for a period of four weeks during which etsetthing
session was video recorded with the consent oftheol principal. The teaching session was dividéa two
phases. Phase 1: the regular mathematics teaclght tdhe mathematics concepts using their norméttiae
and Phase 2: teachers taught the same mathematicepts using an extended wait-time of between 3-5
seconds. The particular traits/behaviours to besomea were not disclosed to both teacher and steidE@acher
was allowed to teach the mathematics concepthéofitst two weeks and the normal wait-times reedrd The
teacher was then trained for two days on how terekthe wait-time during mathematics instructiohisThew
approach of extended wait-time to 3-5 seconds wasd by teacher to teach the same mathematics derfoep
the next two weeks of instruction.

The researcher also made some direct observationsd distance to ensure that the teacher did not
deviate from the teaching plan. All teaching sessifor each phase were video-recorded. The recordeds
from each teaching session were then played angsathaby a team of two trained ratters. Each tchirsgter
watched and rated the video recordings independenitle scores by each ratter for each subscale fueter
vetted by an expert in measurement and evaluafio@.average ratings of the two ratters were finadliculated
and used as the working frequency for the stlitig. rating was based on the number of questionseard by
students, the accuracy of students’ responsestengerbal test scores of students with respectrtouat of
teacher wait-time. A stopwatch was used to meathgeamount of teacher wait-time. The camera used fo
recording the teaching sessions and the stop westeth for extended timing were test run before usagasure
that they are in good working conditions. The saomecs taught in the first two weeks were repeaitsidg the
same lesson plan, same number and type of quesfitiesdifference is in the amount of teacher wiaiet
which was extended to between 3-5 seconds.

The lesson plans used for teaching were preparatiebyesearcher. The questions in the lesson plans
were twenty in number. The same questions weredaiskbéoth phases of instruction. Students were ntade
respond to the questions orally and the scoredoh eesponse recorded. Each question was allotatetk.

Method of Data Analysis

Frequency counts, phi-coefficient and percentagarmeere used to answer the research questions Xhile
statistics and t-test were used to test the hygethat 0.05 alpha level.

Result

Research Questionl: What is the average teacher wait-time employedtdachers during mathematics
instruction?
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Table 1: Average teacher wait-time employed by é&hers during mathematics instruction
Phase 1 Lessons Average TWT Remark
Lesson 1 1.5 secs Insufficient
Lesson 2 2.0 secs Insufficient
Lesson 3 1.7 secs Insufficient
Lesson 4 1.2 secs Insufficient
Sum of TWT 6.4 secs
Grand TWT 1.6 Secs

TWT criterion cut off *Any TWT less than 3 secdisufficient
Any TWT from 3sg&cs is extended
Table 1 shows that the average teacher wait-timpl@md during mathematics classroom instruction is
insufficient in the four lessons taught in phaséllfour lessons had a teacher wait-time less tBB@ecs. That is
lesson 1TWT=1.5 secs, lesson 2 TWT=2.0 secs, 1e3sBWT=1.7 secs and lesson 4 TWT=1.2 secs. Also, a
grand teacher wait-time of the phase 1 instructiof secs) is insufficient.
Research Questior?: Is there any relationship between students’ amyuof responses and teacher wait-time?

Table 2: Phi-coefficient on the relationship betwee students’ accuracy of responses and teacher wditne

Accuracy of responses a Remark
Teacher Wait-
Time(TWT) Correct Incorrect Total
ITWT 2 7 9 0.50 Moderate relationship
ETWT 8 3 11
Total 10 10 20

Note: TWT = Teacher wait-time

ITWT = Insufficient teacher wait-time
ETWT= Extended teacher wait-time

Table 2 shows that there is a moderately positelationship between students’ accuracy of respoases
teacher wait-time (4=0.50). There was more comesgponses (8-correct responses) when ETWT was gatlo
and more incorrect responses (7-incorrect resppmgesn ITWT was used by the same teacher.

Research Questior8: What difference exists in the academic achieveroéstudents taught mathematics using
insufficient and extended teacher wait-time?

Table 3: Mean, Standard Deviation and percentage nam score of students taught using insufficient and

extended wait time

Evaluative
Teacher Wait-Time N Mean SD %Mean score remark
ITWT 9 1.55 3.13 15.56 Poor
ETWT 11 4.64 3.26 46.36 Fair

Table 3 shows that the mean score of students tangthematics using ETWT was higher than that efrth
ITWT counterparts. This was further shown in the leercentage mean score of the students which a@sip

the ITWT group.
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Ho1: There is no significant relationship between stid’ accuracy of responses and teacher wait-time.
Table 4: Chi-square statistics on the relationshibetween students’ accuracy of responses and teacher
wait-time

Accuracy of students’ responses ol X Result
Teacher Wait-
Time(TWT) Correct Incorrect Total
ITWT 2 7 9 5.05 3.84 Significant
ETWT 8 3 11
10 10 20

Decision Rule: Since X, (5.05)> X, (3.84), reject Hy,

Table 4 shows that the?X, (5.05)>X?%; (3.84) at the df of 1 and 0.05 significant levafe therefore, reject ¢4

and conclude that there is a significant relatigméletween students’ accuracy of responses anthd¢eadait-
time.

Ho2: No significant difference exist in the academichiavement of students taught mathematics using
insufficient teacher wait-time and those taughhgsxtended teacher wait-time.

Table 5: t-test on the academic achievement of stadts taught mathematics using insufficient and
extended teacher wait time

TWT N X SD Df t-cal. t-crit. Result
ITWT 9 1.55 3.13| 18 -2.139 2.10 NS
ETWT 11 4.64 3.26

Decision Rule: Sincet-cal (2.139) > t-cri (2.10), reject H,.

Table 5 shows that t-cal(2.139) > t-cri( 2.10)Fa df of 18 and 0.05 significant level. We therefarject H,
and conclude that significant difference existwaen the performance of students’ taught mathesaising
insufficient and extended teacher wait time. Tliifecence was in favour of ETWT group.

Discussion of findings

The finding that mathematics teachers employ ingefit teacher wait-time during mathematics
instruction is an issue that needs to be addrasskelp bring back the interest of students tostiigect. This is
in agreement with Napell (1976) who opined thatuke of insufficient wait-time by teachers is orfi¢he non-
facilitating teachers’ questioning behaviour. TiEsalso consistent with the findings of Rowe (198Hen he
asserts that teachers wait less than one secaudfi@ent TWT) for students to process a questiod come up
with the solution.

It was also, found that there was a moderatelytipesielationship between students’ accuracy of
responses and teacher-wait-time (&=0.50). Whertqstatistical test, the result was that there sgaificant
relationship between students’ accuracy of respamseteacher-wait-time@ (5.05)> X% (3.84), df=1 and
a =0.05.). When the teacher wait-time was extendedetween 3-5 secs, students accuracy of response
improved. This is consistent with the findingsTadbin (1987), who asserts that extending the paoisg5
seconds results in more voluntary student responsa® correct responses.

The result also showed that the mean score of staid@ught using ETWT was higher than that of their
ITWT counterparts. When put to statistical testré®ult was that a difference exist between théopmance of
students taught mathematics using insufficientexidnded teacher wait-times. This difference wdawour of
TWT group. This may have been as a result of atigvenough teacher wait-time to permit them solnd a
answer the questions correctly so as to earn thiesdor correct responses. This finding is coasistvith the
findings of Tobin (1987), who asserts that extegdime pause to 3-5 seconds results in increaseddeses of
students on academic achievement; Rowe (1974) pwhed that teacher wait-time is an important goestg
variable which determines the quantity and quadity child discourse that occurs in science andcannnd)
when he stressed that the use of insufficient timi¢ by teachers neither help teaching nor impieaening,
and therefore advises that teachers should inctbaseait time from the typical one second to 38ods.
Recommendations
Based on the findings of this study, the follownegommendations were made.
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1. Trainee mathematics teachers should be trainedhemeffective use of extended teacher wait-time of
between 3-5 seconds during micro-teaching since ETiwproves the performance of students’ oral
responses during classroom instruction.

2. Mathematics teachers should endeavour to desist the use of insufficient teacher wait-time because
it demoralises students when they continue to igiverrect responses.

3. Inspectors/supervisors of education should lay emsighon the use of ETWT when they go for
classroom instruction supervision.

Conclusion

The Extended Teacher Wait-Time (ETWT) proved tonf@re efficacious in positively increasing students’
performance in oral questions in the mathematiesde. There was a positive relationship betweei tkié and
students accuracy of responses in a mathematiesne¥he more the time is extended to between &:5 the
more the students could answer more questionsatlytrr&dhe average TWT in the mathematics class faasd

to 2.60seconds.
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