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Abstract 

The purpose of this study was to examine the influence of active teaching method on 

grade three mathematics achievement. Active teaching (other terms are also 

synonymously used throughout the paper), as the process-product research approaches 

explain, refer to teacher behavior in the classroom. Identified with the teaching model, 

there are thirty four teacher behaviors categorized in five blocks (see Appendix II). The 

subjects taken for this study were IS grade three mathematics teachers randomly selected 

from 10 primary schools in Mekelle and their students as well. The students (numbering 

808) of these teachers were tested at the beginning and end of the training program. The 

teachers were randomly assigned to three groups: trained teachers observed while 

implementing the method, trained teachers but unobserved and untrained teachers who 

simply taught in their style and hence 5 teachers in each group. Both trained groups (the 

observed and unobserved teachers) were given a 24- page manual on the teaching model 

and were also trained for five days lasting two hours each. Then, starting the first week of 

November they continued to instruct in their regular teaching schedules during the study 

period. Both the trained observed & untrained teachers were observed three times each 

spaced nearly a month so as to see to what extent the teaching behaviors suggested in the 

manual were implemented. The trained unobserved group was simply used to see 

whether the presence of the observer (video recorder) had an effect to the trained 

observed teachers. The proportions of implementation of the teaching behaviors by both 

observed groups were computed using percentages and the impact of these teaching 

behaviors or the influence of the active teaching model on student achievement at the 

grade level was analyzed using the t-test. The statistical impact on student achievement 

was accepted as significant at 0.05 a level or better. 

Results of the analysis revealed that the proportion of implementation of most of the teaching 

behaviors was greater in the trained observed teachers than in the untrained teachers. Similarly, 

posttesting results indicated that students taught by the trained teachers had better mathematics 

mean scores than students of the untrained teachers and hence could be concluded that active 

teaching method had an influence on student academic achievement. 
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CHAPTER ONE 

INTRODUCTION 

1.1. Background of the Study 

Curr iculum is broadly defined as a plan for the ent ire educational process. In such 

planning curriculum works as a continuum of different phases, wh ich include desi gn or 

deve lopment, implementation and, evaluat ion. Of such phases, as to Tyler (1949: 17), it is , , .~ 

at the im plementation stage that the desired behavioral changes on the pal1 of the learner 

take place. To achieve thi s end, among other factors , teachers are particularly responsib le 

and are expected lO master a large knowled ge base thal covers the subject mailer they 

leach , lhe melhods lhey use to teach it, and the students to whom it is laught. 

A lthough there could be such and other factor s that contribute to or determine educat ional 

achi evement, lhe se lection of appropriate teach ing methods and procedures for the 

intended objective is given due emphasis in current literature. In line w ith this view, 

Arends ( 1997:4) asse rted that today's teachers are held accou ntable for usi ng teaching 

practices lhat have been shown to be effective, just as members of other professions are 

held accountab le for best practice in their respective fields. 

However, which method for which objective may be the question in the minds of most 

teachers. Over the years many different approaches to teaching have been created and 

stud ied. As (Ibid: 6) pointed out some have been developed by educational researchers 

investi gatin g the learning process and how particular teaching behaviors affect student 



performance. Other approaches have been developed by classroom teachers 

experimenting with their own teaching to so lve specific classroom behaviors. 

With the availability of a variety of models to teaching, their effectiveness to different 

instructional goa ls also vari es. That is why educational researchers were, more often than 

not, saying there is no one best model. A method best serves one purpose may fail for 

others. M~ny education ists underscored in th eir wr itings the above statements . 

John Barell and Janet Kierstead demonstrate that one approach is 

not right and the other wrong; both are right-but for different 

objectives. No single model of teaching is sufficient to achieve all 

the aims o[schooling (Br(1i1dt, 1985:3') 

The use of a particular model a llolVs teachers to achieve some instru ct ional goals, bu t not 

others. Direct instruction, for instance, is a good method for helping students learn basic 

skil ls such as the mUltip lication tables or place geography. However, it is not suitab le for 

helping students understand the influence of the earth's topography on agricultural 

production (Arends, 1997:8). 

The point of view that can be taken from the above quoted statements is that no model of 

instruction is innate ly better than any other. Hence, classroom teachers need, in Arend's 

words, a repertoire of teaching practices for instruction in order to meet the diverse 

instruct ional goals. The effectiveness of a teaching model underlies what educational 

researchers ca ll the process-product research. In a process-product research, as Peterson 

(1979-46) mentioned, researchers try to explore the relationships between teacher 

behavior as process and student achievement as product of teaching. 
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Si nce the effectiveness o f a given teaching model could be revealed throu gh the process­

produ ct research , this can be most verifi ed through stud yi ng teacher behav iors in the 

classroom. According ly, in Ethiopia some studies on the effect iveness of different 

teaching model s have been so far done by graduate studen ts of the Addis Abeba 

University. However, as to the investigator's kn owledge, almost all studies were done on 

secondary school levels; and no study was made on the effecti veness of a given method to 

teach primary schoo l subjects. 

Consequently, the wr iter of thi s paper convinced himself to make a study of teachin g 

grade 3 Mathemat ics by active teaching approach and its influence on student academic 

achievement. 

1.2, Statement of the Problem 

Some peop le are often heard criti cizing d irect instruction or as it can a lso be termed acti ve 

teaching because of the noti on they hold that the approach is teacher-directed. Though it 

is teacher-directed it does not mean th at it sho uld be rejected; because it is most 

appropri ate for some instructional goals. 

As Arends (1997:64) put, it is an approach to teaching that helps students learn basic 

skill s and acquire information that can be taught in a step-by-step fa shion. He added that: 

We refer /0 /his approach as /he direc/ ins/ruc/ion model, ai/hough 

it is often referred /0 by a/her names, such as ac/ive leaching 
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(Good & Grouws, 1983), mastelY teaching (HlInter, 1982), and 

explicit instruction (Rosenshine & Stevens, 1986) (Ib id: 64). 

With these names the writer used them synonymous ly throughout the paper. As 

Rosenshine and Stevens (1986:377) pointed out, acti ve teaching procedures are most 

applicable in those areas where the object ive is to master a body of knowledge or learn a 

sk ill which can be taught in a step-by-step manner. 

Since mathemati cs is highl y sequent ia l by its nature and the invest igator felt that 

mathemat ics lessons at the lower primary grades (from hi s observation of the syllabus and 

the text) are basic skills, thi s study was intended to explore the effectiveness of active 

teaching approach in teaching lower primary mathematics. 

The purpose of thi s study was to examine the effectiveness of active method of teaching 

mathemati cs on acade mic achi evement of grade three students. The fo cus of the teaching 

program was entire ly on instru ctional behavi or. 

Hence, to realize thi s pu rpose, th e fo ll owing resea rch questi ons were posed. 

1. Is there significant difference in implementation of teaching (instructional) 

behaviors by trained observed and untrained teachers? 

2. Does posttesting reveal significant mean difference in Mathematics achievement 

between students of tIle trained observed and untrained teachers? 

3. Does posffesting reveal significant m ean difference ill Mathematics achievement 

between students of the trained ullobserved and untrained teachers? 

4. Does posttesting reveal significant mean difference in !I/athematics achievement 

between students of the trained observed and trained unobserved teachers? 
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1.3. Syntax of the Active Teaching Model 

Within the active teaching model, there are specific behaviors which are referred, as 

instructional behaviors (Good & Grouws, 1979: 355-362), teaching functions (Rosenshine 

& Stevens, 1986:376), and teaching behaviors (Arends, 1997:67). 

Although the detailed or discrete behaviors resemble to one another, the investi gator 

adapted Arend's classification wi th possible modifications to su it to the Ethiopian 

situat ion. A detail of each phase appeared in the training manual that was given for the 

treatment teachers (see Appendix I) 

Phases 

I. Provide objectives and 

estab li sh set 

2. Demonstrate knowledge 

or sk ill 

3. Provide guided practice 

4. Check understanding and 

provide feedback 

5 

Teacher Behavior 

Teacher goes over object ives for the 

lesson, gives background information, 

and explains why the lesson is important. 

Gets students ready to learn. 

Teacher demonstrates the skill correctly 

or presents step-by-step information . 

Teacher structures initial practice 

Teacher checks to see if students are 

performing correctly and provides 

feedback. 



5 . Provide extended practice 

and transfer 

Teacher sets conditions for extended 

practice with attention to transfer to more 

complex and real life situations. 

For observationa l purposes, the di screte behaviors associated with each of these phases are li sted 

(see Append ix II ). 

1.4. Significance of the Study 

The researcher has two main reasons to se lect one of the lower primary grades (grade 3) as his 

focus of the stud y. First, primary education is undoubtedly the most important of a ll leve ls of 

education. Un less we get it ri ght at the primary level, we cannot hope to improve qual ity 

significant ly at hi gher leve ls. Secondl y, as mentioned earlier, no study of teaching method was 

made at th e primary education leve l. 

Apart from these reaso ns, mathematics in the lower grades hi ghl y requires performance skill s and 

teaching of such skills requires select ing the appropriate practices (approaches). However, since 

most of the teachers at the lower primary are inexperienced or new TTl grad uates (from my 

observat ion in the region I am work ing in), they teach without the know ledge of the appropri ate 

teaching methods to the appropriate instructi onal object ives. 

Hence, thi s study is hoped to contribute in the following ways: 

I. the results may inform mathem at ics sy llabus designers and textbook " Titers about the 

appropriate teaching model for teaching lower primary mathemat ics so th at they can write 

lessons and act ivities accordin gly . 
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2. s ince th e stud y is expected to indicate relati onships among instructional behav iors and 

students ' mathematics achievement, th e results may inform teacher training in stitutes to 

app rai se the ir programs. Put in oth er words, once effective instructi on is described , then 

supposedly programs can be des igned to promote those effective practices. 

3. the res ults will help lower primary schoo l teachers fo llow those instructional behav iors 

whi ch contribute to student achievement. 

4 . s ince other teacher variab les and their impact on student achi evement could 

comprehensivel y be studied the study would serve as a supporting document for future 

research. 

1.5. Delimitation of the Study 

The st ud y on the inlluence of the active teach ing model on stud ent academic achievement 

would have been comprehensive had al l the lower primary grades been considered. However, 

beca use of the nature of the study and subsequ ent requirements of material and fin ancia l 

resou rces, it is delimited to onl y grade 3 Mathemati cs classes. 

1.6. Limitations of the Study 

The study was intended to see differences in academic achievement as a result of the di screte 

teacher behaviors of the act ive teaching model in which manua l and subsequent train ing were 

given to the trained teachers. Since the subjects of the proj ect were primary school teachers 

(grade 3 Math ematics teachers) it was initi ally diffi cult to understand the man ual by the 

teache rs for it was prepared in Engli sh. Neve rtheless, the in vesti gator tra ined the teachers III 

Tigrigna and hence thi s additi onal task contributes to the lengthening of the p roject. 
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The results of the study might have to slight extent been affected by th e possible 

communicat ions made by students taught by the different groups of teachers because there was 

no possibility to control studen ts from communicating. 

Financial constrai nts had a lso contributions to the relative ly few number of observations during 

the project period. 

The other problem, perhaps the major, the writer faced in conducting this study was the absence 

of recent literature on th e subject under discussion. Thus, the writer was obliged to use those 

old literatures and consequently was not ab le to relate the findings of this study to current 

findings ifany at all. 

1. 7. Definition of Terms 

The fo llowin g key terms are frequently used through out the study and defined below. Other 

terms are defined and explained in detail in the glossary section of the manual that is shown in 

Append ix I. 

Syntax: the overall flow, sequence, or major steps of a part icular lesson 

Model: is a cluster of strateg ies wh ich is logicall y consistent with a certain set of assu mptions 

about how students best learn (Reiman et a i, 2002:233) 
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Active t eaching: refers to the small-step app roach and is app lied to learnin g hi erarchica l 

materia l because subsequent learn ing upon we ll-formed prior learn ing. [t uses the fi ve teaching 

behav iors included in the teaching model. No sing le, common term to describe th is teaching 

has emerged as yet. Rather, a vari ety of terms are be ing used in cluding direct instructi on, 

systemati c teach ing, explicit instruction and effecti ve teaching (Rosenshine and Stevens, 

1986:378). 

Teacher Behavior: Skill s, abilities and other attributes of a teacher that students experi ence 

d irect ly i'l the classroom (M urnane and Ph illi ps, 198 1 :86). 

Student Achievement: Student gam sco res as the result of process vari ables (process of 

teaching or teacher classroom behaviors). 

Process-product research: An approach to educati on research characterized by study ing 

relationshi ps between teacher behavior (process) and student achi evement (product) 
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CHAPTER TWO 

REVIEW OF RELATED LITERATURE 

In thi s chapter a rev iew is made on the syntax of the Acti ve Teaching Model with its five phases 

in which each phase consists of teacher behaviors. Since the study is on Active Mathematics 

Teaching and Its Effect on Student Achievement, conceptualizat ion of effective teaching, the 

rationale for the act ive teaching model and synthes is of research on the various teacher behaviors 

are included as contents of thi s chapter. 

2.1. Conceptua lization of Effective teaching 

If teachers, or education offi cers are asked to de fine what an effective teacher is some of the 

responses could obviously be a good person- a role model who meets the community idea l for a 

good citizen, good parent, and good employee which Borich ( 1996:2) named the ro le-model 

defin it ion. Other responses may attempt to identify a good teacher with personality characteristics 

(e .g. achievement-motivation, directness and fl ex ibi lity), attitude (mot ivation to teach, empathy 

toward children, and commitment) and experience with a particular grade level) which Ibid (3) 

named the Psychological Characterist ics Definition. It can be understood that though the 

definit ions incorporate traits a good teacher may have, they excluded the most important and 

obvious measure of all for determin ing good teaching - the performance of the students who are 

be ing taught. 
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With drawbacks of the above definitions for effective teaching, a new direction emerged. That is, 

the concept of active (effective) teach in g as Jones wrote (1986:9-10) emerges from a strong 

research base, chiefly from "process-product" research describing the relat ion between teacher 

behavior and student performance in particular contexts, from research describing the day-to-day 

realities of classroom life, and more recently from experimental training studies . 

Similarly, looking into a new di rection, Borich (1996:6) discussed that teaching is effective when 

teacher behavior is linked with student performance and continued to say during the 1970s and 

1980s researchers developed new methods for study ing the interactive patterns of teachers and 

students in wh ich the goa l was to discover wh ich teacher behaviors promote desirable student 

performance, such as good grades on classroo m tests. 

The basic tcnets of process-product research were al so described by Anderson , Evertson and 

Brophy (1979: 14) 

... to define relationships between what teachers do in the classroom {the 

process of teaching} and what happens to their students {the products of 

learning}. One product that has received much allention is achievement in 

the basic skills. 

Effective teachers have different sty les and personalities and are considered effective for different 

reasons. In many communities, teachers are considered effective if many of their studenis attain 

some of the following sound academic ac hi evement, an enjoyment of learning, ski ll s to continue 

to learn , the abi lity to think creatively, so lve problems and contribute to their soc ieties. Effect ive 

teachers know their students, their strengths and weaknesses, and give them motivation to excel 

II 



and remedial assistance when needed. Effective teachers know and respond to the interests of 

students (Craig et al. 1998, p.12) 

Whatever other worthwhile results are achieved because of teachers' work, teacher effectiveness 

is most commonly expressed in terms of pupils' academic achievement, something that is more 

easi ly (and less expensively) measured than some of the other outcomes of good education. 

Although there are obviously problems in focusing on academic achievement as the so le indicator 

of teacher effectiveness, the complex of factors that define effective teaching usually contribute 

strongly to an increase in student academic achievement (according to examinations) in addition 

to increases in other desired skills and behaviors. 

2.2 The Rationale for the Direct Instruction Approach 

What is the rationale for the use of direct instruction approach? Some theoretical roots come 

together and provide the rationale for the direct instruction model. These include, as shown in 

Arends (1997:68), system analys is , social or behavioral modeling theory, and teacher 

effectiveness research. Following is a discussion of such roots for the model under discussion. 

2.2.1. Systems Analysis 

In the area of instruction and learning, systems analysis emphasizes how knowledge and skills 

are organized and how to systematically break down complex sk ills and ideas into component 

parts so that they can be sequentially taught (Ibid). From this it could be understood that systems 

analys is, w hi ch stud ies how to breakdown the parts of a whole so that they can be taught in sma ll 

steps, provides one theoretica l support for direct instruction. 
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One of the basic assumptions of direct instruction is to present the lesson in a step-by-step or bit 

by bit by breaking the who le component into its parts. Put in other words, one of the primary 

ingredients of the model is presenting material in small steps. As Borich (1996:253) wrote, the 

content with in the lessons must be partitioned and subdivided to organize it into small bits. No 

pOltion can be too large; if it is, you will lose your students attention. The key is to focus the 

material on one idea at a time and to present it so that one point is mastered before the next point 

is introduced. This is most easily accomp li shed by dividing a lesson into easily recognizable 

subparts, rules or catego ri es. 

The role of the teacher from the systems ana lysts point of view is then to structure the lesson in 

the above form and this helps the students to see the parts of the whole and prepares the student 

for the subsequent learning. The assumption of the systems analys is is that the student in the 

instructional process has to consider the different parts to get the understanding about the whole. 

This is related to the direct instruction approach in which learning step-by-step and breaking the 

whole into its parts is emphasized. As Arends (1997) argued, complex understandings and skills 

cannot be entire ly learned at anyone time. To learn complex iss ue they need to be broken into 

parts. 

From the systems analysis theoretical root emerged some instructional functions as indicated 

earlier. Put in other words. Rosenshine's instructional functions were rooted from the systems 

analysis. 

13 



2.2.2. Behavioral Modeling Theory 

Behavioral modeling theory, which studies how people learn from watching others, provides 

another theoretical support for direct instruction. As Arends (1997:82) argued direct instruction 

relies heavily on the proposition that much of what is learned comes from observing others. 

Bandura's behavioral modeling theory specifically demonstrates that it is from watching others 

model particular behaviors that students learn to perform these same behaviors and to anticipate 

their consequences. 

According to Bandura, cited in Arends (1997 :69), behavioral modeling theory is a three-step 

process involv ing attention, retention, and production. That is, it depends on the observer's 

attending to some behavior, then placing his or her perception of the behavi'or in long-term 

memory, and finally, retrieving the memory in order to produce the behavior when moti vated to 

do so. As part of the instructional functions, the teacher is expected to provide objectives and 

gives overviews and giving the rational and overviews for any lesson is important, but 

pal1icularly so for ski ll-oriented lessons. Hence, knowing why a particular skill is being taught 

general ly helps to motivate and bring the desired commitment from students. Such idea in the 

instructional functions approach emanates from the observer's attention which is one of the steps 

in behavioral modeling theory. Put in other words, behavioral modeling theorists believe that 

something is learned when the observer consciously attends to some behavior. 

As to the view of the behavioral modeling theor etists, students try to observe and imitate what the 

teacher demonstrates. They learn to pe rform the behaviors of whom they observe. 

14 



From the behavioral mode ling theory emanates the second phase (step) of instructional functions 

i.e . presentat ion and conducting demonstrati ons. To effectively demonstrate a part icular concept 

or skill requires teachers to acquire a thorough understanding or mastery of the concept or skill s 

prio r to the demonstration and to carefu ll y rehearse all aspects of the demonstration prior to the 

actual classroom event. 

In a di scuss ion of behaviora l modeling th eoret ists, the importance of re inforcement is also 

mentioned. From their point of view to ensure a positive attitude toward the new skill , the teacher 

should immediate ly pra ise those aspects of the skill that the student performs correctly, th en 

identify any prob lematic sub sk ill. As mentioned in Arends (1997:70) Bandura found that the 

timing and type of feedback provided by th e teacher is crucial if practice is to be beneficial. 

Especially durin g ini tial lea rning, feedback shou ld be immed iate, positive , and corrective. A ll 

th ese ideas se rved as a base or root fo r the inc lusion of gui ded student practice in which process 

feedback is emphas ized and in correctiveness and feed back as important steps in the direct 

instructi on (active teaching) approach. 

2.2.3. Teacher Effectiveness Research 

Although the research base for the direct instruction model and its various components comes 

from many field s, the clearest empirica l support for the models effectiveness comes from the 

teacher effectiveness research (Arends, 1997 :71). 

As di scussed in Ib id , the study by Jane Sta ll ings and her assoc iates ill ustrated the importance of 

time on tas k. Thi s study also con tributed empiri ca l support for the use of direct instructi on. The 
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The Direct Instruction Model 

Although teachers can adjust their use of direct instruct ion to fit various situations, this model 

consists of five essential phases or steps. 

1. Provide objectives and establi sh set 

2. Demonstrate knowledge or ski ll 

3. Provide Guided practice 

4. Check for understanding and provide feedback 

5. Assign independent practice. 

2.4. Synthesis of Research on the Various Teacher Behaviors 

In thi s secti on, research findings on each of the fi ve phases of the direct instruct ion model are 

synthesized. 

2.4. 1. Providing Objectives and Estab lishin g Set 

The first step in effecti ve direct instruct ion lesson is to focus learners' attention. This is done by 

providing studen t with a short behavioral objective, such as "Today yo u will be ab le to do 

problems using two- digi t multipl ication" . 

The intent of these initial steps is to get students' atten tion and to motivate them to participate in 

the lesson. Regardl ess of the instructional model being used, Arends (1997:79) asserted, good 

teachers always begin their lessons by explaining their objectives and establishing a learning set. 
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This is because students need a reason for partic ipating in a particular lesson, and they need to 

know what is expected of them. 

Furthermore, he cont inued to say effective teachers have found that a brief rev iew which gets 

students to recall yesterday lesson or perhaps a question that ties in to students' prior knowledge 

is a good way to get started. These activit ies also serve as motivators for lesson part icipation. 

Each teacher develops hi s or her own style for establ ishing set, but no effective teacher eliminates 

this important element from any lesson. In sum, giving the rationale and overviews for any lesson 

is important, but particularly so for ski ll-oriented lessons. 

2.4.2. Demonstrating Knowledge or Skill (Presenting new content) 

Research has shown that effective teachers of mathematics spend more time on presenting new 

material than do less effective teachers (Evertson et al. 1980, Good and Grouws 1979). For 

example, in the Evertson study the most effecti ve Mathematics teachers spent about 23 minutes 

per day in lecture , de monstrat ion, and di scuss ion in contrast to II minutes for the least effecti ve 

teachers. As indicated in the researchers' findings, the effective teachers used this add iti onal 

presentation time to give additional explanat ions and many examples, check for student 

understanding, and provide sufficient instruction so that the students could practice independently 

with minimal difficulty. [n contrast, the less effective teachers gave much shorter presentations 

and exp lanat ions and then sent the students to independent practice. Under those conditions 

students were less successful because they were not yet ready for independent practice. j-1ence, 

they made too many errors and had to be retaught. 
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As one component of effective presentation , many researchers emphasized the im portance of 

teacher's clarity. Stud ies on teacher clarity by Kennedy, Cruickshank and Hafe le ( 1978), and 

Land and Sm ith ( 1979) led to suggestions grouped under four headings: C larity of goals and 

main points; step-by-step presentations; spec ifi c and concrete procedures; and checking for 

understanding. Moreover, these studies summarized that it is im portant for teachers to state the 

goa ls of the lesson, provide students with exp lic it, step- by- step demonstrations of the new 

mater ia l, use man y examp les, and check to see that all the students understand the materia l before 

proceed ing to the next point. 

Land ( 1979) described five low-inference variab les of teacher cla rity which he named: vagueness 

terms; verbal mazes, spec ifi cation and emphasis; clear transitions; and unex plained add itional 

content. Hiller and hi s co lleagues (1971) also developed a low inference measure of verb fluency 

wh ich was indicated by length of sentences; and the use of "uhs" "ahs," and other hesitations . 

The point to be raised here is " 'hat are the effects of all these on student academic ach ievement? 

In al l the studies located the variable of teacher clarity, significant relationships were found w ith 

student ac h ievement. 

In a summary of research o n low inference variables of teacher c larity, Land (1985) indicated that 

the frequency of vagueness terms used by the teacher had effects on student achievemen t. In hi s 

rev iew of two process product studies, stati stica ll y signifi cant (P<.05) or near s igni ficant (P<.07) 

negati ve effects on vagueness were found. In other reviews of process product studies by 

Denham ( 1981), three stud ies fo und sign ifican t effects in favo r of clear expos itions w ith clarity 

accoun ting for 20%,8% and 6% of the va ri ance in stud ent achievemen t. 
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In a study usmg a different approach to measuring clarity Hines, Cru ickshank, and Kennedy 

(1982) obtained observer ratings on a cluster of 29 d ifferent low-inference vari able thought to 

compri se clarity in teaching. [n the coll ege leve l Math ematics classes studied , vari ations in clarity 

were found to account for 52% of the variance in mean class achievement (P <.03). 

It is observed in the above studies of teacher clari ty that the effects of teachers' use of vagueness 

terms and verbal mazes upon student achi evement have been consistentl y negative. The 

impl ications of these findi ngs for th e im provement of teaching are, however, in need of research . 

It is not yet establ ished whether vagueness terms and the elements of verbal mazes are language 

impediments that can be eliminated through training in verbal express ion or whether the 

problems are rooted in teacher lac k of mastery of subj ect matter, requiring more academic 

deve lopment. The study by Hill er ( 1971 ) suggested th e later, but there is a need for furth er stud y. 

2.4.3 . Conducting Guided Practice 

A maj or purpose of thi s acti vi ty is to supervise students' initi al practi ce on a skill and provide the 

acti ve pract ice. During guided practi ce, students acti ve ly participate by working prob lems or 

answering teacher questions . As indicated in a revi ew of research findings by Rosenshine and 

Stevens ( 1986: 382-383), results fa vorin g guided practice through teacher questi ons were 

obtained by Stallings, Cory, Fairweath er and Need les (1977), Stallings, Needles and Stayrook 

( 1979), Soar (1 973) and Coker, Lo rentz and Coker( 1980). 

During successful gui ded practi ce, two types of questi ons are usuall y asked: those ca lling for 

spec ifi c answers, and process questions, which ca ll fo r an ex planation of how an answer was 
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found. Ibid ( 1986 :383) a lso indicated that in a correlational study of junior hi gh schoo l 

mathematics instruction by Evertson, Anderson, Anderson & Brophy ( 1980a), the most effective 

teachers asked an average of 24 quest ions during the 50-minute period, where as the least 

effect ive teachers as ked only 8.6 questions. The most effective teachers asked 6 process questi ons 

pe r period , where as the least effecti ve teachers asked on ly 13. In two experimental studies 

(Anderson et al 1979, Good and Grows 1979), teachers were tau ght to follow th e presentation of 

new materia ls with guided practi ce, using a high frequency of questions; in each study, students 

in th e experimental groups had higher achievement than did students in the control groups . 

In a ll th ese stud ies, it is the frequency of practice that is most important. Students need a good 

deal of practice when learnin g new materia l, and effective teachers find ways to provide it. For 

example, when teaching procedures such as two digit mult iplication, the guided practice consists 

of practi c ing the skills in sma ll steps with teacher supervis ion. Some students practice at th e 

board whil e others wo rk at their seats. When the teacher feels they are ready, the students 

proceed to the next step . If they are not read y, the teacher g ives add itiona l practice. 

Two essential components of guided student practice that have effect upon student achievement 

are teacher questions and student response. Both correlational and experimental stud ies have 

shown that a hi gh frequency of teacher di rected questions and student answers are important for 

instruct ion particu larl y in bas ic arithmeti c and readin g skill s in the primary grades. Sta llings and 

Kaskowitz (1 974) ident ifi ed a pattern of "factual question-student response-teacher feed back" as 

the most functiona l fo r student achievement. Sim il ar results favorin g gu ided practice through 

teacher questi ons were obtained by Soar ( 1973), Sta lli ngs, Needles and Stayrook ( 1979) and 

Coker and Lorentz ( 1980) . The signifi cant co rrelationa l results in these studi es means that 
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although a ll teachers asked some quest ions, the effecti ve teachers asked many whil e the less 

effect ive teachers asked few quest ions. 

Two experimental studies (Anderson et ai , 1979; Good and Grouws, 1979) ll sed guided practice 

as part of the experimental treatment. In each stud y the teachers who rece ived the add itional 

training were taught to foll ow the presentation of new material w ith guided practice. It cons isted 

of questions asked by the teacher and supervised exerc ises. In both studies, teachers in the trained 

group asked more questions and had more gui ded practice than did the contro l teachers who 

continued their norma l teaching. Also, in both stud ies, students in the experimental groups had 

hi gher achi evement than the students of teachers in the control groups. 

Similarly, Ku li k and Kuli c ( 1979) found that students in college classes whi ch gave weekl y 

qu izzes had fina l examination scores that were h igher than the scores of students in classes that 

had onl y one or two qui zzes during the term . Presumably, the added gain came from the 

addit iona l practice associated with the week ly qui zzes. 

I 
The frequency of teacher questions is not the on ly im portant factor, because th e pe!centage of 

correct student responses al so plays a ro le in success fu l learni ng. With regard to exactly w hat the 

percentage of correct answers shou ld be, Brophy (1980) suggested an 80% success rate when 

pract icing new mate ri a l and when rev iewing the success rate should be very high, perhaps 95% 

and studen t responses shou ld be rapid , smooth and confident. In a corre lational stud y of frequen t 

correct responses and student ach ievement , Anderson et aI. , (1979) found that the percent of 

academic interactions where the stude nt gave the correct answer was positive ly related (r=.49) to 

achievement gain. Moreover, in hi s study it was fou nd that the mean percentage of correct 
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answers durin g reading groups was 73% in the treatment teachers' classrooms but only 66%.in 

the control c lassrooms. 

In another corre lational study of high percentage of correct answers (both during guided practice 

and independent practice) and achievement gain by Good and Grouws ( 1977) in fourth grade the 

more effective math teachers had a success rate of 82% where as the least effect ive had a success 

rate of 76%. What can be concl uded from the above research results is that a high frequency of 

correct responses for all students appears to be very important. 

In line to a di scussion of student respo nses, it is worth mentioning to cons ider how teachers 

provide opportunities for students to answer teacher questions. 

A number of studies have provided some information on the issues of organizing and conducting 

pract ice. In a corre lational stud y by Brophy and Even son (1976) and then in an experimenta l 

study by Anderson et al. (1979) , it was found that in primary grad es it was better for student 

achievement if the teacher cal led on students in ordered turns. Such ordered turns insure that a ll 

students have opportunities to practice and participate, and that they s implify group management 

by e limi nating hand wav ing and other student attempts to be called on by the teacher (Rosenshine 

and Stevens, 1986:384). 

In another study, however, Anderson and her associates note that a lthough the principle of 

ordered turns works well in small groups, it wou ld be inappropriate to use this principle with 

whole class instruction in most s ituations. They suggest that when a teacher is working with a 

who le class it is usuall y more efficient to select certain students to respond to questions or to ca ll 

on volunteers than to attempt systemat ic turns (Ibid). 
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One technique for obtaining a high freq uency of responses in a minimum amount of time is 

through what Becker in Ibid (384) termed choral response. This technique is particularl y useful 

when studen ts are learn ing materials which need to be over learned such as number facts at the 

primary grades. 

Emphas izing the importance of choral response, Becker argued that choral responding to a signal 

a) all ows the teacher to monitor the learning of a ll students effecti ve ly and quickl y; b) allows the 

teacher to correct the entire group when an error is made, there by diminishing the potential 

embarrassment of the individual students who make them; and c) makes the drill more like a 

game because of the whole group pal1icipation. 

Finally, Rosenshine and Stevens (1986:384) recommended the Oregon Direct Instruct ion Model 

which suggests that teachers use a mixture of both chora l responses and individual turns dur ing 

the guided practice phase, with choral respo nding occurring about 70% of the time. 

2.4.4. Checking for Understanding and Providing Feedback 

Another major teaching function within the active teaching (direct instruction) model in volves 

responding to student answers and correcting student errors. The teacher so as to check for 

st udents understanding normall y poses questions. The important point here is how the teacher 

reacts to student responses whether they are correct or not. Research on instruction has 

emphasized on the importa nce of academic feedback- which means informing students about the 
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correctness of their answers. Process-product researches have shown that such feedback is more 

strong ly and consistently related to achi evement. 

Student responses could vary in nature. Some responses could be correct; some responses 

partially correct and still others incorrect. So, how should a teacher respond to student answers? 

Reactions to correct responses: As to Brophy and Good ( 1986 :364) correct responses shou ld 

be acknowledged as such, because even if the respondent knows that the answer is correct, some 

of the onl ookers may not. Ordinaril y (perhaps 90% of th e time) this acknowledgement shou ld 

take the form of overt feedback, which may range from brief head nods th rough short affirmati on 

statements ("right," "yes") or repetition of the answer, to more extensive praise or elaboration of 

the answer. 

When a student response is correct, then research suggests that th e teacher should sim ply ask a 

new question, thereby maintain ing th e momentum of the pract ice. There is also value in short 

statements of acknowledgement (e.g.," ri ght"), which do not di sturb the momentum of the lesso n. 

(Rosenshine and Stevens, 1986:385). 

Reacting to partly correct responses: The student's response may be incom plete or on ly 

part ly co rrect. Fo llowing responses that are such nature, teachers ordinaril y should affi rm the 

correct part and th en follow up by giving clues o r rephrasi ng the question. If thi s doesn' t succeed, 

the teacher can give the answer or ca ll on another student. (Brop hy and Good, 1986:364). 
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Reacting to incorrect responses . Th is is the thi rd case in w hich student response might be 

incorrect. Fo llowing incorrect answers, as to Ibid , teachers should beg in by indicatin g that the 

response is not correct. A lmost a ll (99 %) of the t ime, th is negati ve feedback shou ld be simple 

negat ion rather than personal cr itic ism. They also forwarded that after ind icatin g that the answer 

was incorrect, teachers usua ll y should try to eli c it an improved response by reph ras ing the 

question or giving clues. Sometimes the feedback following an incorrect answer should include 

not onl y the correct answer but a more extended explanation of why the answer is correct. Such 

extended ex planation should be included in the feedback whenever the respondent (or others in 

th e class) might not "get the point" from hearing the answer a lone. 

Acco rdi ng to Rosenshine and Stevens ( 1986:385), the teacher has two options for remedying thi s 

prob lem either prov id ing the students wi th prompts or hi nts to lead them to the correct answer or 

reteaching the material to th e students who do not understand . As to these researchers, both of 

these approaches to error co rrection- that is, promptin g and reteaching-have been used 

successfull y in experimental research and in effecti ve instructional programs. 

Whether one uses hi nts, prompts, or reteaching the materia l, Rosenshine and Stevens stressed that 

errors sho ul d not go un corrected and in most cases if a student makes an error, it is inappropriate 

to si mply give the student the answer and then move on. It is also important that errors be 

detected and co rrected earl y in a teaching sequence. If earl y e rrors are uncorrected they can 

become extremely di ffi cult to co rrect later. Rosenshine and Stevens( 1986 :386). 

Once stude nts are finn in giving correct res ponses, they are taken to the independent practi ce 

phase in wh ich they are req uired to wo rk by their own without teacher guidance and su pervision. 
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2.4.5. Independent Practice 

As mentioned above once students are ex hi biting some proficiency on the new concepts or skill s 

(as observed in correct responses at least 80% of the time in guided practice) , they are read y to 

beg in practic ing on their own. The most common context in w hich independent practice takes 

place is in individual seatwork . As to the stud y of Evertson et a l.(l 980a), students in grades one 

th rough seven spend more time working alone on seatwork than on any other acti vity 

(approx imately 50 to 75% of their time) (Rosenshine and Stevens, 1986 :386). 

The resea rchers suggested instructional procedures whi ch can he lp increase student engagement 

durin g seatwork, including: 

• The teacher spends more time In demonstrat ion (explanat ion, di scuss ion) and gui ded 

pract ice 

• The teacher makes su re students are ready to work alone, by achieving a correct response 

rate of 80% or hi gher duri ng gui ded practi ce 

• The seat work acti v ity fo llows d irectl y after gui ded practice 

• The seatwork exercises are directl y re levant to the demonstrati on and guided practi ce 

activities. 

• The teacher guides th e students through the first few seatwork problems (Ibid) 

There is ample support for th ese instructi onal procedures in research. The fo ll owing are some of 

the find ings incorporated in the rev iew of Rosenshine and Stevens ( 1986: 386-387). 
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Evertson found th at the most effecti ve teachers spent 24 minutes (in a 50-minute period) in 

demonstration and guided practi ce, where as the least effective teachers spent only 10 min utes on 

these same activities. Simila rl y, Fisher el al. (1978), as cited in Rosensh ine and Stevens 

( 1986:387), found that teachers who had more questions and answers during group work had 

more engagement durin g seatwork. That is, another way to increase engagement during seatwork 

is to have more teacher- led practice du ring group work so th at the students can be more 

successful during seatwork. 

Another finding by Fisher et al. (1978), as quoted by Ibid , was that when teachers had to give a 

good deal of exp lanation during seatwork, student error rates were hi gher. Having to re-explain to 

many students durin g seatwork suggests that the initi al explanation was not sufficient or that here 

was not suffic ien t practice and correct ions before seatwork began. The students were not 

adequate ly prepared to work on the ir own. Ibid also mentioned th at in another study by Evertsun 

et al. (1980b) there was a finding that long contacts durin g seatwork were negatively related to 

achi evement and regardin g how long should these contacts be the research suggests th at they 

should be re lative ly short, averaging 30 seconds or less. Acco rding to the research er, lo nger 

contacts appea r to pose two difficulties: a) the need for a long contact suggests that the ini tial 

exp lanation was not clearly understood, and: b) the more time a teacher spends with one st udent, 

the less time there is to monitor and help other students. 

In additi on to the instructional procedures a teacher should fo ll ow during seatwork or 

independent pract ice, some useful manage ment procedures were a lso suggested by Rosenshine 

and Stevens. 
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• The teacher circulates among the students dur ing seatwork, providing feedback, 

asking questions, and giving short explanations. 

• When the teacher is instructing a small group and the rest of the class is working on 

seat work, the teacher arranges the seats so s/he can face both the small group and the 

students 1V0rking in dependently. Rosenshine and Stevens( 1986:387) 

In summary, a lth ough seatwork activities take place in a ll c lassrooms, the success fu l teachers as 

to the above findings spend a good deal more time than do average teachers in demonstrating 

what i ~ being taught and in leadin g the students in guided pract ice. Students who are adequately 

prepared during the teacher-l ed activities are then more ab le to succeed during the seatwork. 

Therefore, successful independent pract ice requ ires both adequate preparation of the students, 

and effective teacher managemen t of the activ ity. 
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CHAPTER THREE 

METHOD OF THE STUDY 

The main purpose of this descriptive study was to investi gate the extent to which teacher 

classroom behaviors influence Mathematics ach ievement of third graders in Mekelle Town. 

Accordingly, this chapter describes the research variables, the sampling procedures foll owed, the 

instruments of data co llection employed, and the methods of data analys is used. 

3.1. The Research Val"iables 

In this study the researcher examined the impact of active teaching method on student 

mathematics ac hi evement. Hence, the variable used as a cr iterion meaSllre was student score on 

Mathematics achievement test that was prepared by subject experts. 

The independent variable was the active teaching method in which teacher classroom behaviors 

identi fi ed with the method were described in five major blocks (Arend's classification). These 

'. teacher behaviors were selected after the investigator made an extens ive su rvey of related 

literature reflecting the works of process-product researchers. The study described whether the 

method under discllss ion influences student ach ievement or not. 

3.2. Subjects and Sampling Procedures 

The subjects we re grade th ree Mathematics students in Mekelle town since the extent to which 

the teaching method influences could be revealed in their ach ievement.Thi s town was se lected as 
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the center oCthe study for a number of reasons. First, there are enough number of primary schoo ls 

with in the town as compared to all areas that are nearer to the invest igator's wo rking place so that 

it would he lp to have adequate sample. Second ly, the invest igator cou ld secure adequate 

cooperation and ass istance from directors and teachers with some of whom he had personal 

acquai ntance. Thirdly, there were people, with M.A. in Curricu lum and Instruction and with 

enough background of the teach ing model , whom I thought cou ld assist me in coding the 

instructiona l behaviors of the observed teachers. There are about 17 governmenta l primary 

school s w ithin the town out of which 10 schoo ls w ith at least three sections in the grade level 

were purpose;y selected. There were a total of fifteen grade three mathematics teachers in the ten 

selected primary schools (one school with three teachers, three schools with two and s ix schools 

with one). These teachers were randomly assigned to three groups: tra ined observed, trained but 

unobserved and untrained teachers. The inclusion of trai ned but un observed group was sim pl y to 

see whether the presence of the observer (video recorder) had an influence on teachers classroom 

behavior and hence on student ach ievement. The in vestigator considered o nl y those gove rnment 

primary schoo ls for he believed that they operate in similar contexts (for instance, in the non 

governmental schoo ls teachers teach the same grade level in a double-shift system). There were a 

total of 8 18 students (262, 284 and 272) who were taught by the trained observed teachers, 

trained but unobserved teachers and untrained teachers respective ly. All of them took the pretest 

but ten pupil s (three, fo ur and three from each of the above groups respectively) did not appear 

fo r the posttest. Therefore, they were excluded from the analysis. 
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3.3. Instruments of Data Collection 

The re levant data for the study were co llected using two instruments. 

I . Pretest-posttest (Mathematics achievement test) and 

2. C lassroom teachers' observation checkl ist. 

3.3.1. Achievement Test 

A pretest on Mathematics content which the students were not exposed to was prepared by 

subj ect teachers w ith man y years of experience in teaching the subject (these teachers were not in 

the target gro ups of the study). The test was g iven to experts in the Mathemati cs Panel of the 

Reg ional Curriculum Department to check whether it was prepared in li ne with the objectives. 

They approved that except for th ree items all the test items were ueve loped based on the grade 

leve l objectives g iven in the Mathematics Sy ll abus for Grades 1-4 prepared by the ICDR (1994 

E.C.) and the content covered in the textbook. With the exclusion of th ose three items, the test 

origi na ll y consisted of twenty five items and was pilot tested with students who didn't partic ipate 

in the study. All the three sections (numbering 162 students) o f the Merha T ibeb Complete 

Primary School which was not part of the study were used for pilot testin g. After the items were 

pilot tested they we re analyzed in order to identify the di scrimination power of each item. 

To determine the quality of the test, discrimination index of items was ca lculated accord ing the 

steps suggested by Ebel ( 1979:258). Accordingly, five items were rejected for they negatively 

di scrim inated between the upper group and the lower group (i. e more num ber of students from 

the lower group ' scored the items right th an from the upper group). Al l the other items were 
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accepted as parts of th e pretest given to a ll students of th e teachers under study. These stud ents 

were pretested in October 25 , 2003 

After the trainin g and implementat io n of the instructional behaviors, a postlest was admin istered 

to a ll students taught by the three groups of teachers in March 22, 2004. The pretest and posttest 

were of the same type. To see whether the acti ve teach ing model had an influence on student 

achi evement or not, mean gain scores were computed for students using the ir pretest and posttest 

scores on Mathematics achi evement test (the students' pretest score was used as a covariate). 

3.3.2. Classroom Observation Checklist 

The trai ned teachers were given the manual on the teach ing model along with the instructi ons to 

read it and to beg in to plan for implementation. 

The manual conta ined a system of seq uentia l steps for teaching Mathematics. The teachers were 

told to read th e manua l and had five I'wo hou r tra ini ng sessions and al l the tra ining sess ions were 

cond ucted in Tigrigna so as to he lp them und erstand and proceed to im plement the key 

in structional behaviors of the active teaching mode l in their teaching of Mathemati cs. 

After the training g iven, all teachers continued to instruct in their regul ar teaching periods. i.e the 

trained teachers as per the train ing g iven to them and the untrained teachers in the ir own sty le. 

During their teaching (implementat ion) period, which was nearl y s ixteen weeks, the trai ned 

observed and untra ined teachers we re observed and videotaped three times so as to see to what 

extent teaching behaviors of the act ive teach ing model were im plemented. 
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3.4. Method of Data Analysis 

As described in 3.1, the instructional behaviors included in the checklist were prepared based on 

literature review. Before classroom observation started the three coders (two with M.A in 

Curriculum and Instruction and with enough background of the teaching model and the 

investigator himself) had a thorough discussion on the items (the specific instructional behaviors) 

degree of relevance to each phase (block) of the model in Appendix II. Finally, the items which 

the coders agreed as relevant were included in the checklist. Moreover, they also agreed on 

coding procedures of the implementation of the instruct ional behaviors by the trained observed 

and untrained group of teachers. In other words, they detailed what specific behaviors constitute a 

given instructional behavior. 

From the videotapes of the ohserved teachers, the coders coded whether each of the instructional 

behavior of the active teaching model in the checklist was implemented or not. Then, proportions 

of implementation of those teacher instructional behaviors were computed for the observed 

teachers by the three coders. To indicate proportions, percentages and means were used. 

Moreover, to see whether these instructional behaviors or active teaching as a model had an 

influence on student achievement, posttest mean compar isons of students taught by the different 

groups were made. 

In all cases, the statistica l technique of t-test was employed as the basic method of data analysis. 

The stati stical impact on student ach ievement was then accepted at 0.05 (or better) significant 

level. 
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CHAPTER FOUR 

DATA PRESENTATION AND DISCUSSION 

The purpose of thi s study was to examine active mathematics teaching and its influence on 

student academic achievement. The focus of the teaching program was entirely on instructional 

(teaching) behavior. 

Hence, pri or to looking in to the scores of students on the posttest which was administered at the 

end of the training program, the proportion of implementation of teaching (instructi onal) 

behav iors by trained observed and untrained teachers is presented so as to see whether there was 

signi ficance difference between the groups. 

4.1. The Proportion ofImplementation of Teaching Behaviors 

Before looking into the influence of acti ve teaching on student achievement, it is importan t to see 

to what extent the instructiona l behaviors of the model were implemented by the observed 

teachers. Because thi s tends to give an answer for the research question "is there signi ficance 

di ffe rence in the proportion of implementation of instructional behaviors by trai ned observed and 

untrained teachers?" posed in chapter I. The difference was analyzed using the t-test and all data 

re levant to the analys is are presented in the foll owing table. 

36 



Table 1: Proportion of implementation of teac hing (instructional) behaviors and their t­

values for the trained observed and untrained teachers. 

Item Tra ined Observed Teachers Untra ined Teachers l-Value 
No. % x S.D % x S.D 

1.1 84044 7.60 1.1 40 48.89 4040 1.140 404383' 
1.2 82.22 7040 1.1 40 26.67 2040 1.673 5.5226' 
1.3 71.11 6.40 1.140 20.00 1.80 1.304 5.9386 • 
104 64044 5.80 0.837 15.56 lAO 1.140 6.9567* 
2.1 73.33 6.60 0.894 17.78 1.60 1.140 7.7 173 * 
2.2 77.78 7.00 1.581 68.89 6.20 1.643 0.7845 
2.3 66.67 6.00 2.000 68 .89 6.20 1.483 -0.1796 
2.4 62.22 5.60 2.074 13.33 1.20 1.304 4.0 160* 
2.5 73.33 6.60 1.140 73.33 6.60 1.517 0.0000 
2.6 13.33 1.20 1.304 68.89 6.20 1.304 -6 .0626' 
2.7 62.22 5.60 1.140 15.56 1.40 1.140 5.8252* 
2.8 73.33 6.60 1.140 35.56 3.20 1.304 4.3894* 
2.9 55.56 5.00 1.58 1 24.44 2.20 1.304 3.055 1* 
2. 10 46.67 4.20 1.924 24.44 2.20 1.304 1.9240 
2. 11 62.22 5.60 1.140 40.00 3.60 2.074 1.8896 
2.12 31. 11 2.80 1.304 15.56 lAO 1.140 1.8074 
2.13 I 1. I 1 1.00 1.225 33.33 3.00 1.000 -2.8281 * 
2. 14 8.89 0.80 0.837 17.78 1.60 0.894 -1 .4607 
2.1 5 66.67 6.00 1.58 1 13.33 1.20 1.304 5.2372* 

3. 1 68.89 6.20 1.304 31. 11 2.80 1.643 3.6245* 
3.2 82 .22 7040 1.140 55.56 5.00 0.707 4.0006* 
, , 82.22 7040 0.894 60.00 5.40 1.673 2.3576* J.J 

304 42.22 3.80 1.304 15.56 lAO 1.140 3.0984* 
3.5 75.56 6.80 1.304 17.78 1. 60 1. 140 6.7132* 
4. 1 80.00 7.20 0.837 26.67 2040 1.140 7.5891* 
4.2 77.78 7.00 2.345 37.78 3040 1. 140 3.0873* 
4.3 73.33 6.60 0.548 26.67 2040 1.342 6.4788* 
404 40.00 3.60 1.342 17.78 1.60 0.548 3.085 1* 
4.5 20.00 1.80 0.837 15.56 lAO 1.1 40 0.632 1 
4.5 80.00 7.20 1.304 40.00 3.60 1.140 4.6476* 
5.1 75.56 6.80 1.304 17 .78 1.60 1.2 11 6.5338' 
5.2 75.56 6.80 1.095 26.67 2040 1.5 17 5.2588* 
5.3 71.11 6040 2.074 20.00 1. 80 1.643 3.8875* 
504 11.11 1.00 0.707 17.78 1. 60 0.894 -1.1771 

*P<.05 
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To see w hether there is signi fi cance difference or not in the proportion of implementati on of 

teaching behaviors by the tra ined and untrained teachers, reference is made to the above table 

that consists of those behaviors included on the checkl ist (see Append ix II) . 

For instance, let' s consider the first raw with the item number 1.1 of the instructional 

(teaching) behav ior stated in the checkl ist as "did the teacher go over objectives for the 

lesson?" In 84A4% of the observat ions, tra ined teachers were found to state objectives for the 

lesson, w here as untra ined teachers were found to state object ives 48.89% of the observation 

t ime. In thi s case, the implementation of thi s particular teachi ng behav ior (1.1) by the tra ined 

teachers was much greater than by the untrained teachers . However, th is di fference in 

percentage does not indicate whether the difference is significant or not. Therefore, at-test 

was used and the t-value (4.4383) revea led that there was a statist ical ly significant difference 

between the trained and untrained teachers in favo r of the fanner group for the calculated t 

va lue is greater than the cri tical value oft=2.306. Similarly, al l items, in the first block (1. 1-

IA) had observed t-values greater than the crit ical t va lue. Therefore, for these particul ar 

teaching behav iors of the first block, the trained teachers performed s ignifi cantly higher than 

the untrai ned teachers. 

An interpretati on could be advanced at this point. Since all items of the first block are 

intended to get st udents' attention and to motivate them to parti ci pate in the lesson, Arends 

( 1997:79) asserted that good teachers a lways begin their lessons by exp laining their 

objecti ves regardless of the instructional mode l be ing used. The findin g of thi s study 

pertaining to the first phase of the teachi ng model is in li ne w ith what is suggested above. 
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Based on the analysis and in terpretat ion of data discussed above, generalizat ions can be made 

about the 34 teachi ng behaviors li sted in table I, under five blocks. The trained teachers did 

not differ signi ficantly from the untra ined teachers in the foll owing 9 teaching behaviors: 2.2, 

2.3,2.5,2.10,2.1 1,2.12,2 .14,4.5 and 5.4 (see Appendix 11). That means, these behaviors did 

not ind icate t- values greater than 2.306. 

It is in order to advance some seasons why the trained and the untrained teachers did not 

significant ly differ in implementing the 9 instructional behaviors. For instance when we 

con sidered items 2.2 and 2.3, which stated as "Did the teacher provide illustrations and 

concrete examples?" "Did the teacher use demonstration and model durin g presentation?" 

respectively, two possible reasons could be forwarded a) Since teachers are required to 

comply w ith the school calendar to cover lessons, both groups might have been reluctant to 

go through these teach ing behaviors in their lessons. b) The sholt period of training time may 

not be suffic ient for the trained teachers to master the sk ills necessary for implementing these 

behaviors . 

Regarding item number 2.5, which reads as "Did the teacher use clear language?" no 

difference was observed between the trained and the untrained teachers. Since clarity, as it 

appears in literature, refers to the teacher's ab ility to avoid vagueness terms, verbal mazes etc 

both groups didn' t show significance difference. Th is could be because of the simplicit y of 

the language since the medium of instruction at the primary grades is in local language. At 

thi s p0int, clarity studies by Rosenshine (1968) and Hiller et a l. (1969) in Brophy and Good 

(1986 :355) a lso ind icated that language impediments contribute to lac k of teacher's clarity. 
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4.2. Population Means of Student Achievement 

As indicated in chapter I, research questions were posed w ith regard to whether posttesting 

reveals sign ificance mean difference in mathematics achievement among students taught by 

the di fferent groups of teachers because of the influence of the active teaching method. Prior 

to this, it is quite important to see the students' mean scores in their pretest results before the 

teachers started to implement the teaching method. The following table summarizes the data. 

Table 2: Comparison of means in the pretest results of students in the three groups 

Groups N X S 

STOT 25 9 9.63 1.5780 

SUT 269 9.55 1.8554 

STUT 280 9.60 1.5323 

SUT 269 9.55 1.8554 

STUT 280 9.60 1.5323 

STOT 259 9.63 1.5780 

STOT - Students of the trained observed teachers 

SUT - Students of the untrained teachers 

STUT - Students of the trained but unobserved teachers 

t P 

0.529 0.5 98 

0.735 0.461 

0.207 0.836 

As can be seen in Table 2, the t-test revea led that there is no significant difference in academic 

achievement between students of the trained teachers and the untrained teachers as shown in their 
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pretest scores . This means that the students had similar achievement scores and there was no 

sign ificant mean difference for t- observed values in a ll cases are less than the t-crit ical = 1.96 

So as to prov ide answers for the research questions 2 - 4 stated in chapter I i.e whether 

posttesting results reveal significant mean difference among students of the different groups of 

teachers, pairi ngs of groups were made and t-test was employed with the level of significance 

estab li shed at .05. The data is presented in Table 3. 

Table 3: Comparison of means in the posttest results of students in the different groups 

Pair Group N X S t P 

1 STOT 259 \3 .24 1.9555 

STU 269 11.1 3 1.74 1\ 13.049 .000' 

2 STUT 280 13 .30 2.0962 

STU 269 11.13 1.7411 \3 .171 .000* 

3 STUT 280 \3.30 2.0962 

STOT 259 13.24 1.9555 0.329 .743 

* P<.05 

Based on the data III the above table, the fo llowing comparISons are made and described 

according ly. 
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A) Students of the tra ined observed and the untrai ned teachers 

Since the observed t-va lue ( 13.049) exceeds the crit ical va lue (4:, = 1.96), a statistically s ign ificant 

mean difference is observed between posttest res ults of students of both groups. Thi s means that 

students of the trained observed teachers had greater academic achi evement than students of the 

untrained teachers and th is can be attr ibuted to the influence of the teaching method that was 

implemented by the trained teachers. 

B) Stud ents of the trained but unobserved and the untra ined teachers 

In both groups, likewise, a stati stically s ignificant mean difference is observed for the calculated 

t-va lue (to= 13. 17 1) exceeds the critical t-va lue (tcc= 1.96) . Similarly, though the trained teachers 

were not observed, th e ir students had greater academic achievement than students of the 

untrained teachers and th is difference could be att ri buted to th e influence of the teach ing method 

whi ch the teachers were trained fo r. 

C) Students of the trained observed and the trained but unobserved teachers 

Between th ese gro ups, no sign ificant mean difference was observed for the observed t-value 

(to=0.329) is less than the critical t-va lue (t,,= 1.96). Thi s means that both gro ups of trained 

teachers im p lemented th e instructional behaviors as a result of the train ing they had and their 

students did not s ignifica ntly differ in their academic achievement. 

Hence, the differences observed on student academic achievement in a ll cases could be attr ibuted 

to the influence o f the teaching method under d iscuss ion. 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND ECOMMENDATIONS 

5.1. Summary 

The purpose of thi s stud y was to examine the intluence of a mathemat ics teaching program 

(namely acti ve teaching) on student ac hievement with the program focusing entirely on 

instruct ional (teaching) behavior. To rea li ze this purpose, 15 teachers drawn from 10 primary 

schools in Mekelle were random ly assigned to three groups-trained observed, trained but 

unobserved, and untrained teachers. The trained groups (both the observed and the unobserved) 

were g iven a manua l on the method and also trained on how to implement the instructi onal 

behav iors suggested in the manua l. Then after, they cont inued to teach in the ir regular teaching 

periods . The untra ined gro up teachers di dn ' t get the tra ining and were told to teach in the ir own 

style. Both the trai ned observed and the untrained teachers were observed and videotaped three 

times durin g th e stud y period. One of the trained groups of teachers was not totall y observed fo r 

the group was used sim ply to avo id the effect of the presence of the observer. The propOit ion of 

implementat ion of th e various teaching behav iors of both observed groups was coded by three 

coders and from th e coding process percentages and means are calculated. 

In order to see whether there was significance d ifference between both gro ups, a t-test was 

emp loyed. At the end of th e project, a postlest was adm inistered to 808 students of the untra ined, 

trai ned observed and trained but unobserved teachers (259, 269 and 280 respectively). Mean 

comparisons of the posttest were made and analyzed for their s ignifi cance difference using th e t-
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test at 0.05 level of signifi cance. Acco rdin gly, the research questions presented in chapter I were 

answered and findings are summarized in the fo llowing: 

I. The first research question was that "is there s ignificance difference in the proportion of 

imp lementation of teaching behaviors by the trai ned observed and the untrained teachers". As 

seen from the implementation data in Table I, th e trained teachers were s ignificantly different 

from th e untrained teachers in that they implemented most of the instructional behaviors of 

the act ive teaching model better than the untrained teachers did. 

2. A statisticall y significant mean difference in academ ic achievement between students of the 

trained teachers (both observed and unobserved) and students of the untrained teachers was 

found. Th is means that students of the trained teachers were better in achievement than 

students of the untrained teachers. The difference in such an ach ievement cou ld be att ributed 

to the infl uence of the act ive teaching method wh ich th e teachers were trained with. 

3. Students of the trained observed and stud ents of the trained but unobserved teachers did not 

show significance mean difference in their posltest results. For both group of teachers did get 

the training, their students did not differ in achievement. 
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5.2. Conclusions 

With the short period of the project and a relatively few number of observations per teacher, 

this study yielded important results and on the basis of these results, the following 

conclusions are drawn. 

I. In a ll the c lassroom observations, the trained teachers were found better in starting their 

lessons with stating objectives and getting their students ready to learn. In a review of 

numerous studies of mathematics instruction, Rosenshine and Stevens (1986:382) 

reported that the most effective teachers state the goals of the lesson more than the least 

effective teachers do and the findin g of this study also strengthens their report. 

2. Although demo nstration is one major part of instruction in mathematics, no sign ifi cant 

difference was observed between the observed groups. Al l teachers, of course, 

demonstrate new sk ill s, but researches in grade four to e ight have shown that effective 

mathematics teachers spend more time in demonstration than do less effect ive teachers 

(Evertson, et a i, Good & Grouws, Sta llings, Needles cited in Wittrock, 1986:38 1). For 

such inconsistency of these findings pertain ing to this particular teaching behavior, the 

reason for the low level of imp lementation of this behavior may be due to teachers 

focusing on the many other teaching requests that were perhaps easier to implement. 

A lternatively, teachers might not have had the knowledge base necessary to focus on 

demonstration for relatively long periods of time. However, the trained teachers were 

found better in teaching the subject ill small steps as compared to the untrained teachers 

and studies by Good and Grouws cited in Wittrock (1986: 376) indicated that teachers' 
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step-by-step presen tation leads to increased achievement and student engagement in the ir 

classrooms. 

3. In all the instructional behav iors associated with guided practi ce, the trained teachers spent 

more time asking questions, correcting errors, and giving opportunity for students to 

practice and were significantly di fferent from the untrained teachers. This fi nd ing is in 

agreement with Wittrock (1986:382). 

4. Another phase of the active teaching model is "checking fo r understanding". In many of 

the instru ctional behaviors in thi s category, the trai ned teachers were signifi cantl y 

diffe rent in that they frequently assessed whether the students understand the content or 

skill being taught, or steps in a process. This is also in agreement with the findings 

rev iewed by Rosenshine and Stevens (1986, 378-386). 

From this stud y it can be generall y concluded that the higher the teachers are trained for the 

spec ific instructional procedures of the teaching method, the higher the influence of the 

method on the academic achievement of their students. However, th is study is not suggesting 

that the instru ct ional program used in the study is the only or best approach to take for 

facilitating the mathemat ics achievement of stu dents. Rather, it explains that the active 

teaching instructional program appears to have considerable va lue for teachers in teaching 

mathematics in the primary grades. 
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5.3. Recommendations 

Any improvement in a given met hod ca lls fo r ed ucators and/or researchers concern who stri ve fo r 

the bettermen t of the teaching learnin g process and recommendations are geared toward s thi s. In 

ligh t of lhe analys is and concl usions drawn, the fo llowing recommendati ons are given. 

I. Textbook writers shoul d be well in fo rmed of the acti ve teaching model so that primary 

mathematics textbooks could be written to promote a ll the instructional behaviors on the 

part of the subject teacher. 

2. Instituti ons for pnmary schoo l teachers tra ini ng should emphas ize thi s acti ve teaching 

program, whi ch enables teachers to teach subjects that are we ll structured and can be 

taught step-by - step like mathematics in the prim ary grades. 

3. Mathemati cs teachers at the primary grade levels shou ld dev ise the ir own strategies to 

implement the instruct io nal behaviors In accordance w ith the peri od allotment and the 

schoo l academic calendar. 
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APPENDIX I 

Manual of the Active Teaching Model with Techniques to Implement the Five 

Inst.-uctional Phases by Grade Three Experimental Mathematics Teachers. 

Table of contents 

Introduction 

I . Guidelines for Grade Three Active Mathematics Teaching 

2. Techniques for Implementing each of the fi ve instructional phases. 

3. Suggestions on Questioning Techniques 

4. Techniques of Teaching Some Selected Grade Three Mathematical Lessons and 

Use of Algorithms 

Introduction 

The experimental research to be carried out is on "Active Mathematics Teaching and its 

effect on Student Academic Achievement - An Experimental Study of Grade Three". In 

this research proj ect you will be the experimental grade three mathemati cs teachers who 

are expected to implement the five instructional phases iIi your classrooms. In order to 

have a clear understanding of the phases and techniques, you will be given enough 

training on the teaching model supplemented by this manual which will be at your hand. 

This manual has four parts. It begins with the five instructi onal phases and the specific 

instructional activities within each phase are also li sted. There are no hard-and-fast rules 

to use all the instructional activities and teachers can select and use among the different 

instructional activities whi ch they consider are relevant and fea sible to the intended 

object ives, to the specific content, the learners' capability and the time allotted to teach 

the specific content. 
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The second part dwells on the techniques for implementing the five instruct ional phases 

of the active teaching (direct instruction) model. The techniques are described and 

presented with examples of how they could be used in teaching grade three mathematics. 

However, all the techniques presented in a pattern may not be used in a single lesson 

since all may not be appropriate for all the contents or lessons in grade three Mathematics. 

The third part provides suggestions on questioning techniques since questions would help 

in checking students' understanding and hence a way of getting feed back. Questions 

should be thought of in a way they could serve the purpose and every lesson should 

include a section in which the teacher checks for student understanding of the various 

parts of the data that have been presented. Overt responses by the students (every pupil 

responses) are important and don't assume the student knows it. 

The last part presents suggest ions on how to teach grade 3 mathematics lessons. The 

lessons are taken from the mathematics textbook and most of the lessons could be taught 

using the suggested algorithms and teachers are adv ised to use them or else can come up 

with thei r own algorithms to teach the lesson step-by- step. 

1. GUIDELlNES FOR GRADE THREE ACTIVE MA THEMA TICS TEACHING 

As it was outlined, a direct instruction lesson proceeds through five phases : I) Provide 

objectives and establish set; 2) demonstrate the ski ll or understanding that is the focus of 

the lesson; 3) provide guided practice; 4) check for understanding and provide feedback, 

and 5) ass ign independent practice. These phases are summarized below. 
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Table 1. Summary of the direct instruction model 

1. Provide objectives and establish set (the first 5 minutes) 
a. SpecifY the behavior the students will be expected to perform 
b. Give background information 
c. Provide initial motivation and focus for the lesson lexplain why the 

lesson is important 
d. Get students ready to learn 

2. Demonstrate knowledge or skill (20 minutes) 
a. Demonstrate the skill correctly or present step-by-step information, 

but at a rap id pace 
b. Structure initial practice 
c. Model the behavior that the student is expected to perform ( Focus 

on meaning and promoting student understanding by using lively 
explanations, demonstrations, process explanations, illustrations and 
so forth) 

3. Provide Guided Practice (about 6 minutes) 
a. Initially guide students using controlled practice 
b. Use high frequency of questions and overt student practice 
c. Provide prompts during initial learning (when appropriate) 
d. Check for understanding by evaluating student response 
e. Continue guided practice until student responses are firm 

4. Check for Understanding (CFU) and provide feedback 
a. Ask another question of the same student with acknowledgement of 

correctness after correct, quick and firm responses. 
b. Provide process feedback after correct but hesitant responses. 
c. Provide hints, probe, or change the question or stimulus to a simpler 

one that engages the student in finding the COITect response after 
incorrect responses because of lack of knowledge 

d. Use praise in moderation specific praise IS more effective than 
general pra ise. 

5. Assign Independent Practice (about 9 minutes) 
a. Provide uninterrupted successful practice 
b. Maintain momentum: get everyone involved, then sustain 

involvement 
c. Alert students to the fact that their work wi ll be checked at the end 

of the period 
d. Promote accountability - check the students work 
e. Practice until responses are firm, quick, and automatic 
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In the initial step of the direct instruction model (i.e. provide objectives and establish set), 

the intent is to get students' attention and to motivate them to participate in the lesson. 

Once students know the reason for palticipating in a particular lesson, and what is 

expected of them, the teacher then proceeds to the next step (i.e. present and demonstrate 

the learning materials) . 

This is followed by guided practice in which teacher ass igns short, meaningful amounts of 

practice so that active practice can increase retention, make learning more automatic, and 

make it possible for the learner to transfer learning to new situations. 

The next step (checking for students' understanding) is characterized by a teacher's asking 

students questions and students providing answers they think are correct. For best results 

feedback should be as spec ific as possible, be provided immediately following practice, 

and fit the developmental level of the learner. 

The final phase of a direct instruction lesson IS independent practice, or homework. 

Homework, or independent practice, is an oppOitunity for students to perform newly 

acquired skills on their own with less guidance and, as such, should be viewed as a 

continuation of practice, not a continuation of instruction. 

In the following section techniques for implementing each of the five instructional steps 

are presented. Moreover, examples from grade three mathematics lessons are included in 

some of the direct instructional phases so as to make the techniques more feas ible. 
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2. TECHNIQUES FOR IMPLEMENTING EACH OF THE FIVE 

INSTRUCTIONAL PHASES 

2.1. Provide Objectives and Establish set 

Regardless of the instructional model being used, good teachers always begin their 

lessons by explaining their objectives and estab lishing a learning set. To carryout this 

instructional phase, the following suggestions would help the teacher: 

• Bridge comments which refer to previous learning 

• Design motivational activities to gain students' attention and lor interest 

• Communicate the objective to the learner 

• State the purpose of the lesson, etc 

The following example explains this initial step. 

Eg. Remember yesterday we learned subtracting two digit numbers with "no borrowing". 

Today we will continue subtraction with "bon·owing". The objective of today's 

lesson is to learn how to get di fference by subtracting two-digits factors that require 

"borrowing" . 

2.2. Present and demonstrate the learnin g material 

The key to successful lessons is to present information as clearly as possible. In almost 

every lesson the teacher, through some means, presents information. However, the way 

the lesson is presented matters and clarity of instructions and presentation may be 

achieved practicing the suggestions given below. 
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Table 2. Aspects of Clear Presentation 

I. Clarity of goals and main points 
a. State the goals or object ives of the presentation 
b. Focus on one thought (point, direction) at a time 
c. Avo id digress ions 
d. Avo id amb iguous phrases and pronouns 

2. Step-by-step presentations 
a. Present the material in sma ll steps 
b. Organ ize and present the material so that one point is mastered befo re the 

next point is given 
c. G ive exp licit, step-by-step direct ions (when possible) 
d. Present an outline when the material is complex 

3. Specific and concrete procedures 
a. Model the skill or process (when appropriate) 
b. Give detai led and redundant explanations for difficult points 
c. Provide students with concrete and varied examples 

4. Checking for students' understand ing 
a. Be sure that students understand one po int before proceeding to the next 

po int 
b. Ask students questions to monitor their comprehension of what has been 

presented 
c. Have students summari ze the main points in their own words 
d . Reteach the parts of the presentati on that the students have difficulty 

comprehend ing, e ither by further teacher explanat ion or by students 
tutoring other students 

" Taken from Temechegn's Course Material (2002)" 

Conductin g Demonstrations 

Direct instruction re lies heavily on the proposition that much of what is learned comes 

from observing others. It is from watching teachers model particular behaviors that 

students learn to perform these same behaviors and to anticipate their consequences. To 

effectively demonstrate a particular concept or ski ll the follow ing suggestions would help 

teachers prior to their actua l classroom event. 

• Acquire understanding and mastery of the particular skill 

• Attend to rehearsal 
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2.3. Provide Guided Practice 

Practice is an important element 111 the active teaching mode l and requ ires finesse to 

manage properly and such student practice should be guided by the teacher because 

guided practice increases retention , makes ski lls more automatic, and promotes transfer to 

new situations. The purpose of guided practice is to: 

• Guide initia l pract ice 

• Correct errors 

• Reteach, if necessai'y 

• Provide sufficient practice so that students can work independently. 

In guided practice, the teacher asks questions and initi ally provides prompts or guides the 

students in respond ing, and gives them feedback and corrective help when they make 

errors. Of course, a ll teachers spend time in guided practice . However, the more effective 

teachers devote more time to it. That is, they spend more time asking questions, 

correcting errors, repeating the new material, and working problems with teacher 

gu idance than do the less effective teachers. The form of guided practice is modified to fit 

the lesson being taught. For example, when a process is being taught, as in long divis ion 

or multiplication w ith carry ing, the guided practice frequently cons ists of problems 

worked under the teacher's supervis ion, and the teacher restat ing the steps as the students 

proceed. Teachers frequently have some students doing the math problems at the board, 

thus providing models for the entire class. 

When facts such as number facts are being taught, then there is less process feedback and 

more quest ions and answers during gu ided practice. 

In summary, the fo llowing suggestions are helpful to teachers during guided practice. 

I. Ask a large numbers of questions 

2. Guide students in practicing the new materi al, initially USII1g prompts to lead 

students to the correct response and later reducing them when students are 

responding correctly. 
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3. Check for student understanding (CFU). Some techniques are: 

• Prepare a large number of oral questions before hand 

• Ask many brief questions on main points, supplementary points, and on the 

process being taught 

• Call on students whose hands are not rai sed in addition to those who volunteer 

• Ask students to summarize the rule or process in their own words. 

• Have all students wri te the answers (on paper or chalkboard) while the teacher 

circulates 

• Have students write the answer and check them with neighbor 

• At the end of a lecture Id iscussion write the main points on the board and have the 

class meet in groups and summarize the main points to each other 

4. Provide feedback (in every phase). Some techniques include: 

• Give often and regularly feedback 

• Give feedback about the process 

• Gi ve encouragements 

5. Correct errors 

6. Reteach when necessary 

7. Provide a large number of successful repetitions. i.e. practice as long as necessary 

so that the students understand it. 

2.4. Check understanding and provide feedback (correctives and feedback) 

This is the phase of a direct instructions lesson that is often characterized by a 

teacher' s asking students quest ions and students' providing answers they think are 

correct. The teacher then responds to the students' answers. 

When a teacher asks questions to check for students' understanding students' responses 

could vary and such responses are described in the fo llowing subsections, with some 

direct instruction strategies for handling them. 
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A) Correct, Quick and Firm 

A moderate-to-high percentage of correct, quick and firm responses is important if 

students are to become actively engaged in the learning process. The teacher's 

response to a cOlTect, quick, and firm student response is to ask another question of the 

same student. This increases the potential for feedback or, if time does not permit, to 

move on quickly to another question and student. When the teacher gets such student 

des ired response, he/she is advised to acknowledge the response with such comments 

as , "Good," "Fine," "Excellent," "Correct," or other statements indicating satisfaction 

with the response. 

B) Correct But Hesitant 

This type frequently occurs in a practice and feedback sessIOn at the beginning or 

middle of a lesson. Still positive feedback to the student who supplies a COtTect but 

hesi tant response is essential. When the student response is COITect but hes itant the 

first teacher's feedback to provide in this instance should be a positive, reinforcing 

statement, such as "good," or "that's correct," because the COlTect but hesitant response 

is more like ly to be remembered when linked to a warm reply. 

C) Incorrect Because of Carelessness 

When a student makes incorrect response because of his/her carelessness, the best 

procedure for the teacher is to acknowledge that the answer is wrong and to move 

immediately to the next student for the correct response. By doing so, a teacher will 

make a point to the careless student that he or she lost the opportunity for a con'ect 

response and the praise that goes with it. 

D) Incorrect Because of Lack of Knowledge 

Perhaps the most challenging response is incorrect because of a lack of knowledge. 

For such student response, it is better fo r the teacher to provide hints, probe, or change 
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the question or stimulus to a simpler one that engages the student in finding the correct 

response than to simply g ive the student the correct response. After all , the goal is not 

to get the correct answer from the student, but to engage the learner in the process by 

which the right answer can be found. 

Strategies for Incorrect Responses 

The teacher may follow the most common strategies for incorrect responses such as: 

I. Review key facts or rules needed for a correct solution 

2. Explain the steps used to reach a COlTect solution. 

3. Prompt with clues or hints representing a partially correct answer. 

4. Take a different but sim ilar problem and guide the student to the correct answer. 

2.5. Pl'Ovide extended (independent) practice 

This ingredient in direct instruction is the 0ppol1unity for independent practice. Once 

the teacher has successfu lly elicited the behavior, prov ided feedback, and administered 

correct ives, students need the opportunity to practice the behavior independently. 

The teacher should perform the following activ ities to ensure that students become 

actively engaged in the practice he/she provides: 

I. Direct the class through the first independent practice item. This gIves the 

scheduled seatwork a definite beginning, and students who are unclear about 

the assignment can ask questions without distracting others. 

2. Schedule seatwork as soon as possible after the el iciting and feedback 

exercises. Thi s helps students understand that independent practice is relevant 

to the gu ided practice provided earlier. 

3. Ci rculate around the classroom while students are engaged in independent 

practi ce, to provide feedback, ask questions, and give brief exp lanations. 
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4. Keep contacts short and focused on specific issues for which a brief 

expl anation is adequate. In spending circulation time, try to average 30 seconds 

or less per student. 

5. For difficult material in whole class instruction, have a number of segments of 

instruction and seatwork during a single period. 

6. An'ange seats to facilitate monitoring the students (e.g. face both small group 

and independently working students) 

7. Establish a routine to use during seat work activity which prescribes what 

students will do how they will get help and what they will do when they have 

completed the exercises. 

Home Work 

Most independent practice assigned to students as the final phase of a direct 

instruction lesson is homework. Following are general guidelines for independent 

practice given as homework. 

I. Teachers should give students homework that they can perform successfully 

and it should involve the continuation of practice or preparation for the next 

day's content. 

2. Teachers should provide feedback on the homework. One method of providing 

feedback is to involve other students in correcting the homework. 

3. SUGGESTIONS ON QUESTIONING TECHNIQUES 

Because questions are asked so often in classrooms, an obvious concern is what 

effects they have on student learning. Questioning is a tool for actively engaging your 

learners in the learning process. 

At this point the teacher should ask himself/herself why am I asking this question. 

Hence, his/her first decision in using questions is to determine whether his/her lesson 

is teaching facts, rules, and action sequences (Type I Behaviors) or concepts, patterns, 
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and abstractions (Type 2 Behaviors). Since grade 3 mathematics lessons involve 

primarily mastery of basic skills, there are good reasons for asking questions at the 

knowledge, comprehension, and application level. 

Uses of Questions 

Regardless of the classification, there are many specific purposes for which questions 

are used: 

• To involve students in the lesson 

• To provide a change of activity 

• To introduce and develop a subject by recalling previous knowledge. 

• To make contact with the class 

• To convert difficulties and misunderstanding (i.e . wrong answers) into desired 

learning. 

• To assess learning - Continuous feedback to teacher and class. 

• To recall a student who has mentally left the lesson. 

Even this substantial list does not cover all the reasons why questions are asked. 

Nevertheless, many other reasons for asking questions could be listed. The important 

question here is how does the teacher asks questions that promote learning. Following 

are suggestions for using questions. 

l. Pose the question - pause - nominate (a student by name) 

The teacher allows time for students to think - wait-time. In other words, the 

teacher allows learners sufficient time to answer a question before calling on 

some one else or moving to the next question. After asking the question the 

teacher pauses for 3 to 4 seconds for lower- level questions before calling on 

some one else. 

2. Try to use the answer to phrase another question. 

3. Ask one question at a time, in logical order. Small steps at a time. 

4. Distribute questions evenly around the class. 
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S. Look at the student when asking a question - it is vital that names are known. 

Personal recognition helps towards establishing good relationships in the 

class . 

6. Make questions short and concise enough for students to remember 

7. Make questions timely, interesting, thought provoking and relevant to the 

lesson being taught. Questions should be timed to stress key points 

8. Pose questions so that more than a guessing response ("YeslNo", 

"TruelFalse" , "RightlLeft") is required. 

9. Phrase questions in such a way that the answers are not suggested 111 the 

questions. 

Avoid 

1. General questions - no one named 

2. Questions that have an obvious answer. 

3. Questions which have a number of equally good answers. 

4. Questions such as : 

"Do you see what I mean?" 

"Do you all understand?" 

"Does anyone have any difficulty?" 

Types and Levels of Questions 

Questions may be class ified according to the level of learn ing required for the correct 

response. In other words, questions can be class ified in relation to lower order and 

higher order cognitive thought processes. The following class ification is based up on 

Bloom's taxonomy and provides a manageable way of checking the balance of 

questions to be used in testing si tuations . 

A) KnowledgelRecall 

Your purpose here is to determine whether students can remember or reca ll 

information and recognize facts, terminology, and rules. You should avoid asking too 
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many questions in this category. Questions wi ll tend to beg in with What, State, Name, 

Define , Describe, etc. 

Examples: 1. What is the measure of length? 

2. How many digits are needed to make the number 12? 

B) Comprehension 

The purpose here is to help students organize facts in such a way as to demonstrate 

understanding of principles, explain reasons etc. Words used in this type of question 

often include: Explain, Illustrate, Why, How, Give reasons, etc. 

Examples: - 1. How many units are there in the number 12? 

C) Application 

2. What are the changing values of digits when we write them in 

different places in a number (e.g. the value of 7 in: 7456, 1756, 

1476 and 1457). 

Your purpose here is to encourage students to apply learning in a number of different 

situations. Here, student is able to app ly (he information learned to a context di fferent 

than the one in which it was learned. Some action verbs you can use in formulating 

questions at the app lication level are: apply, demonstrate, employ, operate, solve, use, 

etc. 

Examples : 1. Can you show me 12 pencils? 

2. Use the symbols < and> for comparing 57 - 49 

D) Analysis 

Questions at the analys is level reqUIre the student to break a problem in to its 

component parts and to draw relationships among the parts . Hence, your purpose here 

is to help students not only ( 0 remember and organize informat ion but also analyze it 

in order to identify underl ying causes leffectsl problems etc. Some action verbs you 

can use in formulating questions at the analysis level are: breakdown, differentiate, 

distinguish, point out, re late, support, etc 
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Examples: I) which of the boxes do not contain 12 things? 

2) Which of the following pictures represents a straight line? 

E) Synthesis 

Questions at the synthesis level ask the student to produce something umque or 

original - to design a solution, compose a response, or predict an outcome to a 

problem for which the student has never before seen, read, or heard a response. Hence, 

your purpose here is to help students fo rm relationships and put things together in new 

or original ways. Words associated with this level of question could include, Suggest, 

Develop, Formulate, Predict, Plan, Illustrate . etc. 

Examples:- I) What new numbers can you make by adding by 12s? 

2) How would you make a straight line without using a ruler? 

F) Evaluation 

The purpose here is to help your students make sound judgments, for example, to 

consider the merit of an idea, finding or recommendation. Words associated with this 

type of question are Assess, Evaluate, Justify, Decide, Compare/Contrast etc . 

Examples:- I) Which of the following numbers contain multiples of 12? 

N.B. 

2) Given the fo llowi ng lines, which are curved and which are 

straight? 

Because of their developmental leve l, grade 3 students should be presented with the 

first three leve ls (knowledge, comprehension and application questions) which tend to 

promote Type I behaviors in the form of facts, rules, and action sequences. 

The Levels of questions provide guidance in developing a ·logical sequence of 

questions. Thus, the question sequence begins with questions at the knowledge leve l, 

followed by the comprehension leve l and then the app lication level. 
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Much is sa id on questions and the next point to be raised here is what to do with regard to 

student answers. 

Student Answers 

1. Reward correct answers with praise ("very good", "yes, a good answer") . 

2. Break down lengthy correct answers which cover several key points by asking 

other students to expla in or expand ind ividual points. Frequent lengthy responses 

may mean that the questions are poorly phrased. 

3. If an answer is partially correct, give credit for the correct part, and concentrate on 

the incorrect part. e.g. "Are you quite sure that the second part of your answer is 

correct?" "Let's see if Solomon can help you." 

4. TECHNIQUES OF TEACHING SOME SELECTED GRADE THREE 

MATHEMATICAL LESSONS AND USE OF ALGORITHMS 

In the following section some lessons are taken from grade tlu'ee Mathematics text book. 

After the lessons are discussed examples are provided on how such lessons could be 

taught using the active teaching strategies. Algorithms are also suggested for teaching 

grade 3 mathematics lessons so that you would be ab le to use them in your classrooms. 

I. Place Value to thousands 

The va lue of a digit depends on its place in the number. For example, look at the numbers 

5984. What are the values of the digits? 

Standard form 5,984 

Read 

Write 

Expanded form 

5 thousand, 9 hundred, eighty, four 

Five thousand nine hundred eight four 

5000+900+80+4 
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What digit is in the thousands place? what dig it in hundreds? what dig it in tens? and what 

digit in ones? Place va lue is the concept that allows the value of a symbol to depend on its 

pl acement in a number. For example, in the above numeral, the 5 has place value 

"thousands," the 9 has place value "hundreds," the 8 has place value "tens," and the 4 has 

place va lue "units". You could write 5984 in expanded form as. 

5x I000+9x I00+8x I0+4x l 

For each of the following numerals, give the place value of the underlined numeral 

a. 9,9.74 b. 891 c.l, 432 

2. Rounding Whole Numbers 

As part of the grade 3 mathematics syllabus you will find in the textbook rounding 

whole numbers. How could rounding be best taught? It may be we ll taught if certain 

steps are used for the purpose. Consider the following example: 

Round 4,926 to the nearest hundred 

Step 1. Find the rounding place 4,226 

Step 2. Look at the dig it to the right. If it is less than 5, leave the digit in the rounding 

pl ace unchanged. If it is 5 or more, increase the digit in the rounding place by 

I. 

Step 3. Change each digit to the right of the rounding place to O. 

4,926 -T 
4,226 

Round 578 to the nearest ten 

2<5 then when 4,926 is rounded to the nearest hundred 

it becomes 4,900 

Solution: The round ing place is 7 
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Look at the digit to the right. That is 8. Since 8>5 the number 578 to the 

nearest ten becomes 580. 

I.e. 518~ 
578 

Since 8>5 the number becomes 580. 

3. Comparing and Ordering Numbers 

It is obvious that your expectation of students at the end of grade 3 Mathematics 

lesson would be their ability to compare and order numbers. To attain this objective 

the way you present the lesson matters. 

You can use place value to compare the numbers. 

For example, compare 5.879 and 5,350. Start at the left and compare digits in the same 

place. 

5, 879 

J'1
50 

Same 

8>3 

So, 5,879 > 5,350 

Compare the following numbers using >,< or = . 

a) 479 and 497 

Solution 479 

~197 
Same 

7<9 So, 479 < 497 
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b) 4,679 and 4,679 

4, 679 

4, 6 79 

samt sine \ 
Sam 

arne 

Since all the digits are the same 4,679=4,679 

4. Algorithms for whole number Addition and Subtraction 

(Adopted From A Problem So lving Approach to Mathematics by Billstein et ai , 1998) 

Along with knowledge of basic facts and properties, there could be the performance of 

more complex add itions and subtractions. More complex operations are commonly done 

by applying various algorithms. An algorithm is a step-by-step systematic procedure used 

to accomplish an operation. Every elementary school teacher should know more than one 

algorithm for doing operations. Following are examples of algorithms that could be used 

for doing addition and subtraction. 

4.1. Addition Algorithms 

Suppose you wish to add 14+23. You show this computation with an introductory 

algorithm and the familiar algorithm in the following way. 

a) Tens ones 

4 

+ =2 -+--=-3 

7 3 

Introductory algorithm 

b) 

14 

+U 

37 

Familiar algorithm 

Here, concrete aids could be used for grade 3 since such algorithm need to be taught 

developmentally; that is, they must proceed from the concrete stage to the abstract stage 
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at appropriate times. After usmg concrete aids, ch ildren are ready to compute a 

computation such as, for instance, 28+34 

1 
a) Tens ones b) 28 c) 28 

2 8 + 34 + 34 

+ 3 4 12 (sum of ones) 62 

5 }i (Add) + 50 (sum of tens) 

+ 1 2 (Regroup) 62 

6 2 

Scratch Addition 

The scratch addition algorithm allows students to perform complicated addi tions by doing 

a series of additions involving only two single dig its. An example foll ows: 

Add the numbers 87, 65 , and 49 

Step 1. 87 Add the numbers in the units place stalting at the top. 
~ When the sum is 10 or more, record thi s sum by scratching 

+ q a line through the last digit added and writing the number of units next to the 
scratched digit. For example, s ince 7+5= 12, the "scratch" represents 10 and 
the 2 represents the units. 

Step 2. ~} 
612 
+~-

2 
Step 3. 6/ 

+foZ 
1 

Step 4)So7 
6-52 

+/:!.~l 
20 1 

Conti nue adding the units, including any new digits written down. 
When the add it ion again results in a sum of 10 or more, as with 
2+9= 11, repeat the process described in step 1. 

When the first column of additions is completed, write the number 
of units , I , below the add ition line. Count the number of scratches, 
2, and add th is number to the second column. 

Repeat the procedure for each successive column. 
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Compute these additions usin g the scratch algo rithm : 

a. 296 
840 

+ 27 

b. 1369 
48 13 
5879 

+ 6183 

Solution 121"6 b. 21 23 26 9 a. ~o 

/ sa'----___ »& 
1163 + 6 1~2 

I 8 2 4 4 

4.2. Subtraction Algorithms 

As with addition, you can also use here an introductory algorithm and familiar algorithm 

For example, take 36-24 

, ) T,", I 0,," 
3 6 

- 2 4 
I 2 

Introductory algorithm 

b 36 
- 24 
12 

Familiar algorithm 

Subtractions become more invol ved when regrouping is necessary, fo r example as in 56-

29. In concrete terms, 9 units cannot be taken from 6 units , so 1 unit must be traded for 10 

units, giving a total of 16. 

a. Ten. Ones Tens Ones 
5 6 4 16 

_- -"'.24---'9<-- --~) - "-.2 +--<-9 
2 7 

Introductory a lgorithm 

4 
b. .!-56 

- 29 
27 

Familiar algorithm 
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5. Algorithms fOI' Whole-number Multiplication & Division 

5.1 Multiplication Algorithms 

To develop algorithms for multiplying multi-digit whole numbers, you use the strategy of 

examining simpler computations first. Consider 4x 12 

Tens Ones 

10+2 12 12 

x 

2 

4 ~ 
_ 4 __ ~ ~ x 4 

40+8::~+ 48 

The above algorithm illustrates the di stributive property of multiplication over addition on 

the set of whole numbers. 

Next you consider computations with 2 dig it factors , such as 14x23. One possibility is to 

use the distributive property of multiplication over addition to write out all the partial 

products and add, as shown: 

14 
x 23 

12 
30 
80 

+200 
322 

Another approach is to write 14 as 10+4 and use the distributive property of 

multiplication over addition, as follows: 

14x23= (10+4) x23 

=(lOx23)+(4x23) 

= 230 + 92 

= 322 

This last approach leads to an algorithm for multiplication 
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23 
~ 

92 
+ 230 

322 

{I 0+4} 
(4x23) 
(lOx23) 

5.2 . Division A lgorithm 

or 

23 
x 14 

92 
23 
322 

Division in most elementary texts is taught usmg a four-step algorithm : estimate, 

multiply, subtract and compare. An example of division by a divisor of more than one 

digit is given next. Consider 32,1261-8.-

1. Estimate the quotient in 32.y261~ause Ix32=32, IOx32=320, 100x32=3200, 

you see that the quotient is between 10 and 100. 

2. Find the number of tens in the quotient. Because 26+3 is approximately 8, then 26 

hundreds divided by 3 tens is approx imately 8 tens. You then write the 8 in the 

tens place, as shown: 

80 
32\11bT8 

2560 (32x80) 
58 

3. Find the number of units in the quotient. Because 5"'3 is approx imately I, then 5 

tens divided by 3 tens is approximate ly I. This is shown on the left in the 

fo llowing : 

-.-ll 
1 

80 

32,12618 
-25 60 

58 
- 32 (32x l) 

26 

4. Check : 32x8 1+26=26 18 

81 R 26 

32,126 18 
- 2560 

58 
- 32 

26 
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GLOSSARY 

Checking For Understanding: A technique used by teachers to see if students have 

grasped new information or sk ills that have been presented. 

Corrective feedback: Information given to students about how well they are doing. 

Direct Instruction : An approach to teaching bas ic skills and straightforward declarati ve 

knowledge in which lessons are highly teacher directed and learning environments are 

tightly structured. 

Establishing Set : A technique used by teachers at the beginning of a lesson to prepare 

students to learn and to estab lish a link between their prior knowledge and the new 

information to be presented. 

Explicit Instruction: Another term for direct instruction 

Feedback: Information gi\en to students about their performance. 

Guided Practice: Practice assigned to students to be completed under the guidance or 

watchful eye of the teacher. 

Independent Practice: An ass ignment given to students to accomplish on their own 

without the teacher' s guidance to practice newly presented mate ri al. 

Seatwork: Independent work done by students at their desks, such as reading, answering 

questions, and completing worksheets. 

Wait-time: The time a teacher waits for a student to respond to a question. 
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APPENDIX II 

A CHECKLIST FOR CODING IMPLEMENTATION OF INSTRUCTIONAL 

BEHAVIORS 

Instructional Behaviors 
1. Provide Objectives and Establish set 
1. 1. Did the teacher go over objecti ves for the lesson? 
1.2. Did the teacher give background in fo rmati on? 
1.3 . Di d the teacher expla in why the lesson is important? 
1.4. Di d the teacher use moti vati onal ac tiv it ies to ga in 

students attention andlor interest? 

2. Demonstrate knowledge or skill 
2. 1. Did the teacher teach in small steps? (step-by­

step presentati on) 
2.2. Did the teacher provide illustrati ons and concrete 

examples? 
2.3 . Did the teacher use demonstration and model during 

presentation? 
2.4. Did the teacher start with si mple examp le fo ll owed by 

more complex ones 
2.5 . Did the teacher use clear lan guage? 
2.6. Di d the teacher make digressions? 
2.7. Di d the teacher give exp licit, step-by-step di recti ons? 
2.8. Did the teacher teach to the objective? 
2.9. Did the teacher present an outline? 
2. 10. Did the teacher give deta iled and repeated 

explanat ions? 
2. 11. Di d the teacher include the desc ri ption or set of 

procedures? 
2. 12. Did the teacher make students summari ze the main 

poi nts in the ir own words? 
2. 13. 
2. 14. 
2 .15. 

Di d the teacher use unnecessary techn ica l terms? 
Di d the teacher use unexplained diffi cult vocabul ary? 
Di d the teacher use a lgorithms while dealing with 
mathematica l probl ems? 

3. Provide Guided Practice 
1.1 Di d the teacher give opportunity for students to 

practice the objecti ve? 
1.2 Did the teacher ask questions wi thi n gu ided practice? 
1.3 Were the ques tions relevant to the content or skill? 
1.4 Did the teacher provide pro mpts during guided 

prac ti ce? 
1.5 Did the teacher continue gu ided practice un til student 

responses are fi rm? 

Frequency of Occurrence During a 
40 minutes period 
5 10 15 20 25 30 35 40 
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4. Check for Understa nding (CFU) and provide 

feedback 

4.1. Did the teacher give add iti onal explanat ions or 

process feedback during CFU? 

4.2. Did the teacher ask another question after correct 

responses? 

4.3. Did the teacher provide short statement of correctness 

after correct respo nses? 

4.4. Did the teacher try to elici t an improved response 

when the one is incorrect? 

4.5. Did the teacher ask pupils to give an example 

illu strating the content being taught? 

4.6. Did the teacher provide specific praise? 

5. Independent Practice 
5.1 . Did the seatwork activity follow immedi ately 

after guided practice? 
5.2. Were the exercises directly relevant to demonstrations 

and guided practice activities? 
5.3 Did the teacher c irculate among the students during 

seat work? 
5.4. Did the teacher make more than 30 seconds contact 

with indi vidual students? 
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APPENDIX III 

Mathematics Test for Grade 3 
(Translated from Tigrigna in Appendix IV) 

I. What is the measure of weight? 

A) Meter B) Liter C) Gram 

2. In 5724, which number is in the thousand's place? 

A)5 B)7 C)2 

3. When Two Thousand Four Hundred Fifty is written in figures 

A) 2045 B) 2054 C) 2450 

4. The measure of length is 

A) Meter B) Gram C) Kilogram 

5. In 4712, 7's place value is 

A) Tens B) Hundreds C) Thousands 

6. 658 685 

A) < B» C) = 

7. When 629 is rounded to the nearest hundred 

A) 630 B) 620 

8. 2000+700+80+4= LI _---' 

A) 27804 

9. 945 

- 689 

10. 456 

+249 

B) 2784 

A) 356 

A) 695 

C) 600 

C) 207084 

B)366 C) 256 

B) 705 C) 795 

II. The place va lue of the underlined numeral in 2.,799 is 

A) Tens B) Hundreds C) Thousands 

12.4 Kilometer is equivalent to meter 

A) 4000 B) 400 C) 40 

13. When 4603 is rounded to the nearest thousand 

A) 4000 B) 5000 C) 6000 
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14.27000-30 = LI _--' 

A) 9 B)90 C) 900 

15. 1 Birr is equivalent to cents 

A) 25 

16 . 52 

x 36 

B)50 

A) 1862 

17.32+ 10 __ 20+12 

A) < B» C) = 

18 . When 2618 is written in words 

A) Two hundred sixty eight 

C) 100 

B) 1872 

B) Two thousand six hundred eighteen 

C) Twenty thousand six hundred eighteen 

19. 249 
743 

+ 26 

A) 918 

20. 479 x 36= c.=:J A) 16, 144 

B) 1008 

B) 17,246 
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APPENDIX IV 

u) °'l:"C 1\) I\.:'·C 

U) 5 1\)7 

U) 2045 1\) 2054 rlt) 2450 

U) °'l -1'c 

5. >"n 4712 "7" '}.<;. ____ 7,f!. 

1\) (J</. A ,t 

6. 658 685 

U) < 1\) > rlt) = 

U) 630 1\ ) 620 (It) 600 

8. 2000+ 700+80+4=c=:J 

U) 27804 1\) 2784 (It) 207084 

9. 945 U) 356 1\) 366 rlt) 256 
-689 

10 . 456 U) 695 1\) 705 
+ 249 

11. >d1 2799 7d; -,.(to'l,-;. //1\0 ;Tiot, '}It h'}~.e AI'.? 

U) '}(t C..,· 

U) 4000 1\) 400 rlt) 40 
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U) 4000 1'1 ) 5000 rlt) 6000 

14, 2700-:-30=c:::J 

U) 9 1'1) 90 rlt) 900 

15, 1 'O c h'}.e..e <'I'}'1;9" ~,r.? 

16, 

17, 

U) 25 

52 
x36 

32+10 

U)< 

1'1) 50 

U) 1862 

20+12 

1'1» 

rlt) 100 

1'1) 1872 

18 , 26 18 'O.{..e.",:/' ~,'}:/'O",c,:. 

19 . 

u) hA-1' "'I),:/''} o.e:<'I'} '(i,(o,}-1"} 

1'1) hA rt' 'O:I1'} '0.'1.'0-,,°'1), :/'1 '}()c -,' '(i'/"'} -'-'} 

,It) tJot. 'o,), '} '0.'1.'0'" (7), :/''} '}()C -'- '(i'/"'H-,} 

249 
743 
+26 

U) 918 t\ ) 1008 rlt ) 1018 

20, 479x36 = 0 

U) 16, 144 t\) 17 ,246 rlt ) 17,244 

82 

rlt ) 1882 




