Convergent /Divergent thinking: Effect of Question types on reading comprehension tests results.
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Abstract

This study was carried out to investigate the effect of question type  on the reading comprehension achievement of senior secondary school students’  achievement  tests based on convergent and divergent question types. The effect of gender on the performance was identified and the interaction effect was examined.  Three research questions and three hypotheses were formulated to guide the research work.  The study was a non-equivalent control group, quasi-experimental design involving one treatment and one control group conveniently chosen from two secondary schools in Enugu metropolis. Altogether 90 students were used for the study. The English Reading Comprehension Achievement Test (ERCAT) for the treatment and control groups were validated and used.  The achievement tests forms I and II were used for pre-test and post-test. Analysis of data was by means and standard deviation while the interaction effect was tested using ANCOVA. A major finding was that different question types  promoted convergent or divergent thinking.  Gender was not a significant factor in the type of thinking style and the interaction effect was not statistically significant.   

Introduction

In Nigeria, English is our second language and the language of instruction in the education system (FGN 2004). So the need for learners to be proficient users is vital because of its effect on the general academic performance. Every learner is expected to master the four language skills of listening, reading, speaking and writing. Of these, reading is critical to their literacy level  as well as their ability to cope in any other field of study. This explains why effective teaching of reading is vital  in second language learning. 

Reading is one of the active language skills very essential in the life of a literate person. For this effective teaching of reading is essential for second learners of English Language. (Carrel,1983). Reading involves a complex process of moving from the visual print to the deep structure of language. (Onukaogu 1993).  The whole process of reading involves the cognitive interaction between reader and the text to reach the information intended by the author (Ngwoke R. I,, 2007; Maduabuchi, C.(2007). In understanding a reading text a lot of cognitive restructuring   goes on   which involves linguistic knowledge, conceptual knowledge and reader’s cognitive characteristics.  

Research has shown that there are factors which affect language performance. (Carrell 1983) grouped/classified them into three thus: (i) factors relevant to test method facet. (ii)characteristics of test takers themselves and (iii)the processes and strategies used by the test takers in response to test tasks. This study is interested n finding out the effect of question (task) types on the reading comprehension achievement of senior secondary school students’ achievement in reading comprehension. In addition, it will study the possible interaction effect of the three factors on the learners’ comprehension performance.    

Cognitive learning styles are the processes our brains use when we think and learn (Bentley 2010). And learners progress from   information processing or concrete thinking skills such as identifying and organizing information (the what, when, where, which, who and how many questions) to abstract thinking such as reasoning and hypothesizing ie the what if and why questions. Bloom’s taxonomy grouped the thinking skills into lower order thinking styles (LOTS) and higher order thinking styles (HOTS). Lots uses adjectives such as remembering identifying, ordering,, rank ordering, defining, comparing and contrasting, dividing and classifying, etc in constructing their questions.  For the higher order question types, they use words like identifying analyzing, synthesizing, creating, evaluating etc.
It is an established fact that students learn more and better it they are engaged in significant tasks/activities as these promote learning. In support of this Onwuka 1981.258) advised teachers to make use of questions as a teaching technique. He stressed that the teachers’ ability to raise thought-provoking questions is the key to successful teaching. Questions serve to test previous knowledge, stimulate and direct thought (Onwuka (1981). Questions stimulate thinking which is the cognitive process for learning (Bentley (2010). It is possible to develop learners’ cognitive skills through tasks and challenges appropriate to the subject by using effective questioning strategies.. Questions can be used to help learners make associations and to think more deeply.   

 Different styles of learning styles exist according to learners cognitive characteristics. There is the convergent (linear) thinking which is about learning facts, following instructions, and solving problems with one right answer-well established (Hudson 1966). Convergent thinking emphasizes speed, accuracy and logic and focuses on recognizing the familiar, re-applying techniques and accumulating stored information. Convergent thinking may be operating within the realm of lower order questions in Bloom’s taxonomy which exploits simple strategies of recall, identifying, ordering, defining, or rank ordering. The result is that the answers derived at the end is the best possible answer to that question.         

According to Kolb (1984), creativity and divergent thinking are interrelated. Divergent Thinking involves generating unique solutions and problems. Divergent thinking uses a constructivist approach. Constructivist learning happens when learners construct their own learning by building on background knowledge and experiences and reflect on those experiences. In such a situation, the constructivist/cognitive theory (Vygotsky, L.S.(1978)  says the learner becomes “a head taller” when the teacher scaffolds learning and allows learner arrive at his own conclusion. According to Brooks and Brooks(1993) in divergent thinking styles, “learners  are given the freedom to think, to question, to reflect and to interact  with ideas, objects and   others ie to construct a meaning. 

Statement of the problem

Research in reading instruction has shifted in recent times to reading and cognitive development (Ngwoke, 2007, Maduabuchi, 2007).

The purpose of this study is to investigate the effect of question types on the reading comprehension scores of senior secondary school students’ achievement tests based on convergent and divergent question types. The effect of gender on the performance was identified and the interaction effect was also examined.

Research Questions 

Some research questions guided the study.

1. What is the effect of question type on the mean achievement of students in  reading comprehension based on thinking styles?     

2. What is the difference in the mean achievement of male and female students in reading comprehension based on thinking types?

3. What is the interaction effect of gender and question types in the mean achievement scores in reading comprehension?

Hypotheses

 The following null hypotheses were tested at alpha level of 0.05

Ho1: There will be no significant difference in the mean reading comprehension scores of students based on question types.

Ho2: There will be no significant difference in the mean reading comprehension scores of male and female students based on question types.

Ho3: There is no significant interaction effect of gender and question types in the mean achievement scores in reading comprehension.

Method

Population and sample:

For this study, two co-educational institutions in Enugu metropolis were sampled. Samples were drawn through a non-proportionate stratified random sampling technique. They are Godfrey Okoye University Secondary School (School A) and University of Nigeria Enugu campus Secondary School (School B).  The schools are both high ranking modeling schools of highly competitive universities and they operate the same curriculum and the same scheme of class work for Federal Government Secondary Schools in Nigeria. Only a selection of SSII students was used in order to ensure that all the subjects are adequately exposed to the senior secondary school curriculum in English language especially in reading comprehension.   In each school, one intact SS two class was chosen and divided into treatment and control groups. The distribution is as shown in the table below.

Table 1. Distribution of sample by gender

	Name of school
	Male
	Female

	University of Nigeria Enugu Campus secondary school, Enugu.
	20
	25

	Godfrey Okoye University secondary school, Enugu.
	22
	23

	
	42
	48

	Total
	90


The English Reading Comprehension Achievement Test (ERCAT) was developed by the researcher. This instrument comprised of a comprehension passage with a set of five questions of the convergent task type and another five of the divergent task type accompanying the passage. The passage was taken from the students’ literature set book for senior secondary classes which was uniform to the two schools. They text is the Purple Hibiscus by Chimamanda Adichie 

The ERCAT is of two forms: forms I and II.

The form I of the test was used for pre-test while form II was used for the post-test. Both form I and II of the ERCAT   were based on the same passages but the comprehension questions varied according to whether they promoted convergent or divergent thinking styles.  The ERCAT was face-validated by specialists in research and language education. The passages and the associated questions were scrutinized in terms of content, clarity, difficulty level and question types. The measure of reliability was established using the test-retest procedure. The test was administered to 10 students and repeated after two weeks. Using the Pearson’s Product Moment Correlation Co-efficient, the form I yielded an index of 0.93 while the form II yielded an index of 0.91. The ERCAT was further subjected to an inter-rater reliability assessment since the researcher used research assistants during the rating of the comprehension tests. The instrument yielded an inter-rater reliability index of 0.86

Two instructional packages were used for the study. The first package is the set of passage in the student’s course book with the questions following the passage, This was used for the control group. The second was the same passages with modified question types which were used for the treatment group. Pre-test was administered to both treatment and control groups before the experiment started. The experiment lasted six weeks in the second term of the 2016/17 academic year.      

Method of data collection

At the onset of the experiment, the researcher administered the form I of the ERCAT to both treatment and control groups as the pre-test. At the end of the experiment, the form II of the ERCAT was administered to the two groups as the post-test. The scoring was done using the developed marking schemes and the scores for both pre-test and post tests were carefully recorded. Research questions were answered using mean scores and standard deviation while the hypotheses were tested using the Analysis of Covariance at 0.05 level of significance.

Results

Research Question 1

What is the effect of question types on the mean achievement of students in  reading comprehension based on thinking styles.     

Table 1:  Mean Analysis Summary Table of the Difference between the Mean achievement Scores of Students Exposed to Divergent question types and those Taught with convergent question types.

	Groups
	No. of Students
	Teaching Method
	Pre-test [image: image2.png]



	SD
	Post-test [image: image4.png]



	SD
	Mean Gain Score
	Mean Gain Score Difference

	Experimental
	45
	Divergent
	31.38
	6.909
	63.24
	11.966
	31.86
	7.62

	Control
	45
	Convergent
	35.60
	8.920
	59.84
	14.047
	24.24
	


The data presented in Table 5  shows that the experimental group had a mean achievement score of 31.38 and standard deviation of 6.909 in pre-test and a mean achievement score of 63.24 and standard deviation of 11.966 in post-test while the control group had a mean achievement score of 35.60 and standard deviation of 8.920 in pre-test and a mean achievement score of 59.84 and standard deviation of 14.047 in post-test. The experimental group had a post-test mean achievement gain score of 31.86 higher than the post-test mean achievement gain score of 24.24  by the control group. Also, the experimental group had a post-test achievement gain score difference of 7.62 above the control group. This implies that the effect of divergent question type on students’ reading comprehension scores based on thinking styles is higher than the control group (convergent question type).

Research question 11

What is the difference in the mean achievement of male and female students in reading comprehension based on thinking types?.

Table 11:  Mean Analysis Summary Table of the Difference between the Mean achievement Scores of male and female Students Exposed to Divergent question type and those Taught with convergent question type.

	Groups 
	No. of Students
	Teaching Method
	Pre-test [image: image6.png]



	SD
	Post-test [image: image8.png]



	SD
	Mean Gain Score
	Mean Gain Difference

	Male
	42
	divergent
	30.90
	6.899
	63.90
	11.185
	33.00
	9.27

	Female
	48
	divergent
	35.75
	8.660
	59.48
	14.347
	23.73
	


The data presented in Table 2 shows that the male students had a mean Achievement score of 30.90 and standard deviation of 6.899 in pre-test and a mean achievement score of 63.90 and standard deviation of 11.185 in post-test while the female students had a mean Achievement score of 35.75 and standard deviation of 8.660 in the pre-test and a mean achievement score of 59.48 and standard deviation of 14.347 in the post-test. Male students had a post-test mean achievement gain score of 33.00 and mean achievement gain difference of 9.27 higher than the post-test mean achievement gain score of 23.73  by their female counterparts taught reading comprehension using divergent question types. This implies that there is difference in the mean achievement scores of male and female students.

Research question III

Table III: Mean Analysis Summary Table of the Interaction Effect of Instructional Treatment and Gender on students’ achievement Scores.
	Descriptive Statistics

	Dependent Variable:post-test ERCAT
	

	Gender
	Method
	Mean
	Std. Deviation
	N

	Male
	Divergent
	63.90
	11.185
	42

	
	Total
	63.90
	11.185
	42

	Female
	Divergent
	54.00
	21.166
	3

	
	Convergent
	59.84
	14.047
	45

	
	Total
	59.48
	14.347
	48

	Total
	Divergent
	63.24
	11.966
	45

	
	Convergent
	59.84
	14.047
	45

	
	Total
	61.54
	13.087
	90


The data presented in Table 6 revealed that male students taught using divergent question type had a mean achievement score of 63.90 while male students taught using convergent question type had an achievement mean score of 63.90. Whereas the female students taught using divergent question types had a mean achievement score of 54.00 while female students taught using convergent question types had a mean achievement score of 59.84. Male students’ had higher mean achievement score than their female counterparts in the experimental group. There is therefore no interaction effect of gender and question types in the mean achievement scores in  reading  comprehension.

HYPOTHESIS TESTING

Ho1: There will be no significant difference in the mean reading Comprehension scores of students based on question types.

Table IV: Analysis of Covariane (ANCOVA) Summary Table showing if there is no significant difference in the Mean Achievement Scores of Experimental and Control group.

	Tests of Between-Subjects Effects

	Dependent Variable:post-test ERCAT
	
	
	

	Source
	Type III Sum of Squares
	Df
	Mean Square
	F
	Sig.

	Corrected Model
	261.358a
	2
	130.679
	.759
	.471

	Intercept
	18216.728
	1
	18216.728
	105.791
	.000

	pretestERCA
	1.258
	1
	1.258
	.007
	.932

	Method
	233.768
	1
	233.768
	1.358
	.247

	Error
	14980.964
	87
	172.195
	
	

	Total
	356137.000
	90
	
	
	

	Corrected Total
	15242.322
	89
	
	
	

	a. R Squared = .017 (Adjusted R Squared = -.005)
	
	


The data presented in the Table 7 revealed that there was no significant difference of method on level of post-test after controlling for the difference of pre-test, F(1, 87) = 1.358, P = 0.247. The decision rule states that if the probability (p) value is less than or equal to alpha value of .05 at which it is been tested you reject the null hypotheses which means that there is a statistical significance but if the probability value is greater than the alpha value of .05 you do not reject the null hypotheses which means that there is no statistical significance. Therefore, the probability (p) value is greater than the alpha value (0.247<0.05) which means that the hypothesis is therefore accepted and that there is no significance difference in the mean achievement scores of students taught reading comprehension using divergent and convergent question type.

Hypothesis 2

Ho2. There will be no significant difference in the mean reading comprehension  scores of male and female students based on question types.

Table V: Analysis of Covariane (ANCOVA) Summary Table showing if there is no significant difference in the Mean Achievement Scores of male and female students taught compression with divergent question type.

	Tests of Between-Subjects Effects

	Dependent Variable:posttestERCA
	
	
	

	Source
	Type III Sum of Squares
	Df
	Mean Square
	F
	Sig.

	Corrected Model
	439.707a
	2
	219.853
	1.292
	.280

	Intercept
	17530.462
	1
	17530.462
	103.032
	.000

	pretestERCA
	.983
	1
	.983
	.006
	.940

	Gender
	412.116
	1
	412.116
	2.422
	.123

	Error
	14802.615
	87
	170.145
	
	

	Total
	356137.000
	90
	
	
	

	Corrected Total
	15242.322
	89
	
	
	

	a. R Squared = .029 (Adjusted R Squared = .007)
	
	


The data presented in the Table 7 revealed that there was no significant difference of gender on level of post-test after controlling for the difference of pre-test, F(1, 87) = 2.422, P = 0.123 The decision rule states that if the probability (p) value is less than or equal to alpha value of .05 at which it is been tested you reject the null hypotheses which means that there is a statistical significance but if the probability value is greater than the alpha value of .05 you do not reject the null hypotheses which means that there is no statistical significance. Therefore, the probability (p) value is greater than the alpha value (0.123<0.05) which means that the hypothesis is therefore accepted and that there is no significance difference in the mean achievement scores of male and female students taught reading comprehension using divergent question type.

Hypothesis 3

Ho3. There is no significant interaction effect of gender and question types in the mean achievement scores in reading comprehension?

	Table VI: Analysis of Covariate (ANCOVA) Summary Table showing if theere is no significant difference in the  mean achievement scores  of interaction effect effect of gender and question types in the in  reading  comprehension.

Tests of Between-Subjects Effects

	Dependent Variable:posttestERCA
	
	
	

	Source
	Type III Sum of Squares
	Df
	Mean Square
	F
	Sig.

	Corrected Model
	537.123a
	3
	179.041
	1.047
	.376

	Intercept
	15116.824
	1
	15116.824
	88.407
	.000

	pretestERCA
	2.331
	1
	2.331
	.014
	.907

	Method
	97.416
	1
	97.416
	.570
	.452

	Gender
	275.765
	1
	275.765
	1.613
	.208

	method * gender
	.000
	0
	.
	.
	.

	Error
	14705.199
	86
	170.991
	
	

	Total
	356137.000
	90
	
	
	

	Corrected Total
	15242.322
	89
	
	
	

	a. R Squared = .035 (Adjusted R Squared = .002)
	
	


The data presented in the Table 9 revealed that there was no significant effect of gender and question type on level of post-test after controlling for the effect of pre-test, F(1, 86) = 1.613, P = 0.208.  The decision rule states that if the probability (p) value is less than or equal to alpha value of .05 at which it is been tested you reject the null hypotheses which means that there is a statistical significance but if the probability value is greater than the alpha value of .05 you do not reject the null hypotheses which means that there is no statistical significance. Therefore, the probability (p) value is greater than the alpha value (0.208>0.05) which means that the hypothesis is therefore accepted and that there is no significant interaction effect between the instructional treatment and gender in students’ achievement in reading comprehension using divergent and convergent question types.

Discussion

Results of data analysis summarized in tables II and III show  that the mean achievement scores of students taught using the  divergent question types is higher than those taught using the convergent question types. Table II  show   a mean achievement post test score for the  treatment group as 63.24 with a standard deviation of 11.86 while that of the  control group is mean 35.60 and 89.20 as standard deviation Also the mean achievement scores for male subjects was higher than that of females. The results also showed that there was no significant interaction effect between gender and question types.

The result is not surprising because  it is consistent with the views of Kay (2010) which favours the use of divergent question types and upholds the use of Higher Order questions in promoting constructive  approach to learning.

Potential Impact of the Study

From the findings of this study, it can be deduced that questions are very important in stimulating learning especially learning that can be the result of cognitive restructuring . It must be put to practice that both higher and lower order question types should be upheld for the cognitive development of the learners. The development of cognitive power helps with problem solving skills, insight, creativity as well as transfer of learning to other related field. divergent thinking promotes academic freedom whereby the children are able to construct answers through background  knowledge to be able to tackle problems in their remote and immediate environment 
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