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Abstract

This paper examined the association between teachers’ ability to foster cognitive thinking and school ranking in academic
performance. The tendency to rank school performance in academics has been a common practice in Tanzania whereby schools
are listed from the highest to the lowest based on the average academic performance of their students. Teachers’ ability to foster
variables such as convergent, divergent and metacognitive thinking was measured using TOP among 36 teachers and 444
secondary school students. Data was analyzed using SPSS whereby a t-test analysis revealed that teachers in the schools ranked
high than in low academic performing schools demonstrated ability to foster convergent, divergent and metacognitive thinking to
their students during teaching learning sessions in the classroom. Difference in timing of the fostering these cognitive thinking
was also observed with the ranking categories. It was concluded that conscious efforts by teachers to timely pair fostering of
cognitive thinking and academic content is crucial in making difference in academic and school performance. Discussion is made
around practical, social and economic implications of the findings and it is recommended that teachers should be reminded
through in service trainings to improve their ability to consciously pair fostering of cognitive thinking and academic content
during their classroom sessions.
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1. Introduction

In recent past, a tendency to define school performance in
comparison to other schools in Tanzania had been a common
practice. In the practice, after sitting for national standard four,
standard seven, form four or even form six examinations; a
performance list ranking school’s position in the relevant
examination has been commonly released. This tendency
worked as a motivation of the schools to work hard so that
their position keeps improving. On the other hand, some
negative stories clouded the academic practice as some
schools struggled to maintain their position to consistently

appear in the group of high performing schools while on the
other hand some schools consistently appeared among the
group of low performing schools. The term school ranking
means this distinctive pattern of school performance posi-
tioning in form four national examinations. This pattern raises
curiosity as to what makes difference in terms of students’
cognitive processes and the teaching-learning practices within
the classroom between high performing and low performing
schools.

Students’ academic performance has been closely linked
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with a multifaceted number of factors including cognitive
abilities, environmental stimuli, personal motivation, and
teaching methodologies. It has further been revealed that most
of these factors are malleable and thus, can be fostered to
enhance academic performance. Some proposed strategies to
foster students’ cognitive abilities and ultimately improve
their academic performance have also been mentioned in-
cluding active learning techniques, memory-enhancing tech-
niques, creating conducive learning environments, fostering
effective teacher-student interactions, promoting mental
well-being and encouraging innovative thinking [9]. In simi-
lar vein, Kayacheng [10] has argued for intentional and con-
scious efforts to foster students’ creativity and the need of
classroom teachers to conduct self-assessment towards suc-
cessful achievement of the creativity fostering behaviors. This
is because in this rapidly changing world, students need skills
that can enable them solve the unexpected course of events in
their own way rather than routine practices implied in the
learned academic formulas. This is possible through fostering
students’ creative and metacognitive thinking skills such as
critical thinking and problem solving, communicating and
collaborating, creativity and innovation as well as ability to
trace their thinking path by making self-evaluation [8, 11].
Creativity and critical thinking are essential ingredients de-
fining much credibility in individuals and thus, pivotal to
students’ academic performance as well as in their after
school life. It is then important that teachers should endeavor
to engage students to initiate their creative and critical think-
ing ability at almost all their schooling life from the time they
receive them from their parents to the time they send them
back from school [1]. The importance of fostering creative
and metacognitive thinking needs to be emphasized given the
fact that studies have consistently indicated that societies need
creative thinking in designing, improving quality of life and
problem solving. It has also been found that creative thinking
enhances human positive attitude [7]. Furthermore, it has been
argued that a combination of multiple creativity types rather
than a single type of the same could positively and signifi-
cantly influence regional economic development [2, 4]. This
is in line with the findings and the argument that creative
industries enhance economic development and thus, if the
nation is to accelerate sustainable economic development,
development of human creative capabilities that takes into
consideration fostering creative thinking and talents needs to
be emphasized [6, 17, 18, 22]. Cognitive thinking including
creativity, metacognition and mindfulness also relate to ef-
fective communication between parents and adolescents,
which can ultimately result in family harmony for effectively
economic development [5, 26].

1.1. Theoretical Underpinnings

According to the Item Response Theory, both item param-
eters and learners’ latent traits predict one’s academic per-
formance, and that people at the higher levels of latent traits
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have higher probability of responding correctly to an item
[26]. The term item parameters in the theory refer to important
features of the items in a test such as item difficulty, dis-
crimination indices, and the role of pseudo-guessing when
items are too difficult. The term latent traits on the other hand,
refer to underlying variables of interest, which are usually
intuitively understood, such as intelligence and creativity. It is
the scholastic ability and its attributes, including getting good
grades, learning new material easily, relating various sources
of information, using study time effectively, reading ability,
and arithmetic ability [12]. In this study, specific latent traits,
namely; creative and metacognitive thinking can be subsumed
under which, three traits can be derived, and these are diver-
gent thinking, convergent thinking and metacognitive think-
ing. Creative thinking refers to intelligent, goal-directed at-
tempts at finding novel solutions to more or less well-defined
problems within a specified domain that result in novel
products [13]. Creative thinking was adopted to mean specific
measures of divergent and convergent thinking. Divergent
thinking is a characteristic of creativity which allows one to
produce as many plausible answers as possible to a given
problem [14]. It is the ability to form many possible original
ideas to a given situation with fluency and speed. For instance,
one can be asked to list as many uses of a drum, a piece of
empty land, a knife, a piece of paper, a stick or a tree. The
more novel a suggestion is the higher is one rewarded in cre-
ative thinking. Convergent thinking on the other hand, refers
to the ability to come up with a single but correct solution to a
given potential or actual problem [15]. It means one’s ability
to produce correct solution to the mathematical insight tasks,
verbal insight tasks and spatial insight tasks. Metacognitive
thinking on the other hand refers to thinking about thinking
itself [20]. It is one’s knowledge and control of one’s cogni-
tive processes [13]. It refers to one’s awareness of thinking
processes and reading strategies one uses as one continues to
understand texts materials, which is as crucial as far as the role
of feedback in learning is concerned [3, 16].

While Item Response Theory has informed the guiding
principles behind individual academic performance, the the-
ory of school learning has proposed some variables that ac-
count for much of the variations in school learning. The the-
ory emphasizes that the cognitive entry behaviors, affective
entry characteristics, and the quality of instruction determine
the nature and type of learning outcomes. The two basic as-
sumptions underlying this theory include the history of the
learner which becomes the core of school learning, and sec-
ondly, the possibility to modify the characteristics of the
learner through designed instructions. Quality of instruction
variables are defined in the theory as those pertaining to the
quality of teaching itself. This is “the extent to which the cues,
practice, and reinforcements of the learning are appropriate to
the needs of the learner”. The situation of academic under-
performance in Tanzania raises the questions such as: How
are these school’s learning theoretical variables applied in
school settings? Can the current stock of teachers apply the
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theory and timely promote creative and metacognitive think-
ing among secondary school students? What could be the
contribution of the teachers’ ability to foster these cognitive
thinking on the school performance?

1.2. Objectives of the Study

The general objective of the present study was to investi-
gate the association between teachers’ ability to foster cogni-
tive thinking and school ranking in academic performance.
This purpose was achieved by addressing two specific objec-
tives, which are:

1) Find out difference in teachers’ ability to timely foster
divergent, convergent, and metacognitive thinking by
school ranking.

2) Investigate the difference in teacher’s ability to foster
creative and metacognitive thinking in classrooms by
school ranking.

2. Methodology

2.1. Sampling Procedures

The selection of the sample of secondary schools adopted a
purposive sampling technique. The great heterogeneity and
uneven distribution of secondary schools in the region ruled
out the use of random sampling. Table 1 shows the sampled
schools and inclusion criteria. In the final analysis, 6 sec-
ondary schools in each district were selected for inclusion.
These were selected on the basis of set criteria such as na-
tional and regional rank in form four examinations, school
ownership to include traditional government, community, and
non-government secondary schools. In each of the two dis-
tricts, schools were arranged in their academic performance
rank both at national and regional level to obtain the high
performing schools and the low performing schools.

Table 1. The Sample Selected Schools.

Quality
School National Rank  Regional Rank
High
Msalato 24 1
Huruma 27 2
Chinangali 2870 93
Dodoma 547 10
Doreta
Mpwapwa 159 5
Kimaghai 99 22
Ving’hawe 2368 81
Mazae 2125 67
Mwanakianga 1996 61
Pwaga 2870 93
Madanya N.V
Total

Thus, the sampled schools from the group of high per-
forming schools included one traditional government sec-
ondary school, one community secondary school, and one
non-government secondary school in each district, making a
total of six secondary schools from a group of high perform-
ing schools. The same procedure was followed to obtain
schools from a group of low performing secondary schools.
The sampled schools in all two districts were thus, twelve,
including six high performing and six low performing sec-

Ownership
No. of F. IV Selected
Low  Gov. Comm. Non-Govt.
4 118 50
4 50 50
4 138 50
v 250 50
v 45 30
v 84 50
v 64 50
v v 72 50
v v 64 50
v v 101 50
v 4 71 50
v v 4 69 50
1,126 580
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ondary schools. A total of 580 students were thus, included in
the sample. In addition, three (3) teachers from each sampled
school were observed. The selection of teachers was pur-
posefully done. Teachers teaching Geography, English, and
History were selected since these were the subjects of interest
to the researcher.

It was expected that a set of instruments employed would
help to study the total number of 580 students. However, after
data collection all instruments were checked to ensure that
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responses were meeting the researcher’s expectations. This
check-up process revealed that some instruments were in-
complete to the extent that the required sets of data for anal-
ysis could not answer research questions. As such, all in-

complete instruments were excluded in the process of analysis.

Therefore, the total actual number of sample size used in the

final analysis was 444 students and 36 teachers. This was 76.6%

of the total number of questionnaires distributed to respond-
ents.

2.2. Measures

Teacher’s ability to develop creative and metacognitive
thinking was tapped using a Teacher Observation Protocol.
The protocol was adopted from a classroom observation
protocol developed by Kokack [15] designed to improve the
preparation of science and mathematics teachers in elemen-
tary, middle, and high schools, and to attract a more diverse
group of students to the teaching profession. Their protocol
was named ‘The OCEP-Teacher Observation Protocol
(O-TOP). That protocol consisted of ten factors to be ob-
served in the classroom session. The factors are habits of mind
with 7 items, metacognition with 6 items, students’ discourse
and collaboration with 5 items, rigorous challenging of ideas
with 6 items, students preconceptions and misconception with
5 items, conceptual thinking with 5 items, divergent thinking
with 5 items, interdisciplinary connections with 4 items,
pedagogical content knowledge with 6 items, and multiple
representations of concepts with 2 items. All the items in the
protocol are about 71.

The Teacher Observation Protocol (TOP), which was used
in this study, was adopted to incorporate only items relevant
on measuring the variables of interest which were divergent,
convergent, and metacognitive thinking. The protocol con-
sisted of three factors to be observed including fostering of
divergent thinking with 13 items, fostering convergent
thinking with 7 items, and fostering metacognitive thinking
with 8 items. Examples of items checking if the teacher fos-
tered divergent thinking were ‘Teacher encouraged input and
challenged pupils’ ideas’ and ‘Teacher was non-judgmental
of pupil opinions’.

Examples of items checking if the teacher fostered con-
vergent thinking were, ‘Teacher encouraged pupils to extend
concepts and skills’ and ‘Teacher related integral ideas to
broader concepts’. Examples of items checking if the teacher
fostered convergent thinking were, ‘Teacher encouraged
pupils to explain their understanding of concepts’ and
‘Teacher encouraged pupils to explain in own words both
what and how they learned.” The protocol required the re-
searcher to observe whether the teacher fostered creative and
metacognitive thinking abilities or not, and the timing of the
fostering episodes of the abilities in the classroom in a given
lesson. This requirement faced two difficulties to achieve.
First, it would be difficult to timely and accurately capture
every action that would be interpreted as really fostering
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creative and metacognitive thinking to students. Secondly, it
was necessary to ensure that researcher bias in judging pres-
ence or absence of the ability is kept to the minimum. To
overcome these difficulties, a video camera was used to rec-
ord the classroom interaction sessions. The video tapes were
then given to two juries to observe and check the presence and
or absence of the specific items measuring teachers’ ability to
foster creative and metacognitive thinking. The juries were
university lecturers in the field of education, who were also
the experts in the selected subjects’ combinations. Before
starting assessing the video clips, a discussion with the juries
was made to make them familiar with how to identify the
fostering criteria as identified in the protocol. The judgments
by the juries were compared to the researcher’s observations,
discussed, and then averaged to obtain teachers’ scores. Three
teachers from each school were observed, making a total of 36
teachers for all 12 sampled schools. The teachers were pur-
posefully selected basing on the subjects they taught. The
subjects selected were Geography, English, and History. The
subjects were selected because they were the ones that the
researcher was familiar with.

2.3. Reliability of the TOP

The Teacher Observation Protocol reached an internal
consistency of Cronbach’s alpha coefficient of a =.97. These
were considered very acceptable reliability indices of the
instruments used for this study. Reliability of the teacher
observation protocol instrument was confirmed by checking
for inter-coder consistency. Two juries were given the video
films together with the criteria for observation. The juries
were the learned individuals in the field of education. The
researcher and the observers discussed the items in the pro-
tocol for agreement on what is and what is not meant by fos-
tering the divergent, convergent, and metacognitive thinking
by the teacher. To ensure the reliability of the agreement
among the juries and the researcher, the Cohen’s Kappa
Measure of Agreement was calculated and it reached the value
of.70, with a significance of p <.01. According to [19], a value
of.5 for Kappa represents moderate agreement,.7 and above
represents good agreement, and above.8 represents very good
agreement. Therefore, the inter-coder agreement among the
juries on fostering creative thinking and metacognitive
thinking in this study was considered a good agreement.

3. Research Findings

3.1. The Timing of Fostering Cognitive Thinking
in the Classroom

Table 2 reveals that divergent thinking skills were highly
fostered than other skills, followed by convergent thinking
skills; while metacognitive thinking was the least fostered
skill in both high and low performing schools. However, the
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extent of fostering was higher in the high performing schools
than in the low performing schools. It is also obvious from the
table that while the magnitude of fostering creative and met-
acognitive skills increased with time for the high performing
schools the same decreased with time for the low performing
schools. This means that teachers in high performing schools

relatively highly fostered the skills from the first 10 minutes
of the classroom sessions but as the time increased they also
increased the fostering of the skills. On the other hand teach-
ers in the low performing schools started by relatively lowly
fostering the skills but decreased the fostering of the same as
the time went on.

Table 2. Teachers’ Ability to Timely Fostering Divergent, Convergent, and Metacognitive Thinking.

School Ranking
First 10 min.
Thinking Skills Fostered
M SD
High Performing . s
Schools (N=18) Divergent Thinking 10.3 7.4
Convergent Thinking 4.7 2.0
Metacognitive Thinking 2.9 1.9
Low Performing Divergent Thinking 8.6 6.9

Schools (N=18)
Convergent Thinking 3.2 1.6

Metacognitive Thinking 2.5 1.9

Timing of Fostering Episodes

11-20min.  21-30min.  31-40min.  Overall Skil
Fostering
M SD M SD M SD M SD
80 27 224 119 185 137 592 268
47 20 72 39 104 77 271 118
42 14 97 65 137 103 306 184
5.1 37 37 49 37 42 211 15.6
32 16 24 22 27 2.7 13 65
29 29 1.4 15 2.8 26 96 6.7

3.2. Difference in Teachers’ Ability to Foster Cognitive Thinking by School Ranking

Table 3. Differences in Fostering Creative and Metacognitive Thinking with School Ranking.

Levene's Test
for Equality
of Variances

Variable School Ranking Descriptive F Sig.

Mean S.D Lower Up-
per

Fostering Di-  High Performing g0, =0 5758 000

vergent Schools

Thinking Low Performing 27.1 11.8

Fostering High Performing 30.6 184 44.05 .000

Convergent

Thinking Low Performing 21.1 15.6

Fostering High Performing 11.3 6.5 96.55 .000

Metacognitive .

Thinking Low Performing 9.6 6.7

t-test for Equality of Means

0

Sig. Mean Std. Error 95% Confidence

t df (2-tailed) Dif- Difference Interval of the
ference Difference

Low-Upp Lower Upper Lower Upper Lower
er er
1821 34  .000 38.12  2.09 34.01 42.24
1733 34  .000 15.719 91 13.93 17.50
15.82 34  .000 20.95 1.32 18.34 23.56
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Results in Table 3 indicate that there was a statistically
significant difference between teachers in high performing
schools (M = 30.6, SD = 18.4), and teachers in low perform-
ing schools (M = 21.1, SD = 15.6); t (34) = 17.33, p =.000

(two tailed) in fostering convergent thinking in the classroom.

This interprets that teachers in high performing schools
demonstrated higher ability in fostering convergent thinking
skills relative to teachers in low performing schools. Further,
according to data in Table 3, there was a statistically signifi-
cant difference between teachers in high performing schools
(M = 59.2, SD = 26.8), and teachers in low performing
schools (M = 27.1, SD = 11.8); t (34) = 18.21, p =.000 (two
tailed) in fostering divergent thinking in the classroom. This
means that teachers in high performing schools demonstrated
higher ability in fostering divergent thinking skills than their
counterpart teachers in low performing schools. As indicated
in Table 3, there was a statistically significant difference
between teachers in high performing schools (M = 11.3, SD
=6.5), and teachers in low performing schools (M = 9.6, SD
=6.7); t (34) = 18.82, p =.000 (two tailed) in fostering meta-
cognitive thinking in the classroom meaning that teachers in
high than in low performing schools demonstrated higher
ability in fostering metacognitive thinking skills in the class-
room.

4. Discussion

4.1. Implications for School Learning

To improve individual academic performance and ulti-
mately school performance, creative and metacognitive
thinking need to be developed among students. Thinking that
is able to address both routine and insight problems. Thinking
that is flexible to shift from one kind of task to another. This
means that one student should be assisted to develop diver-
gent, convergent and metacognitive thinking so that a partic-
ular kind of thinking may be called in practice when a prob-
lem demanding it arises. Three levels of creative learning with
both cognitive and affective dimensions are divergent func-
tions, complex thinking and feeling processes; and involve-
ment in real challenges [23, 24, 26]. Divergent functions refer
to the level at which parents and teachers start to engage
children in creative learning. Cognitively, the child is led to
master the abilities to cognize and store information in their
memory before they fully engage in divergent thinking
components such as fluency, flexibility, originality, and
elaboration. Affectively, parents and teachers should guide
the children to become self - confident, tolerant for ambiguity,
sensitive to problems and develop risk taking behavior. At this
level children thus, become open to experience as they de-
velop readiness to participate in several exposures, willing to
respond and become curious. Complex thinking and feeling
processes is the creative learning level in which the founda-
tion is laid upon which creative learning develops by involv-
ing various important techniques basic to creative learning.
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Cognitively, higher level and more complex thinking skills
such application, analysis, synthesis, evaluation are employed.
The child is expected to develop and master analogies, met-
aphors and apply methodological and inquiry skills. Affec-
tively, the child is guided to deal with complex feelings and
tensions, imagery, and develop psychological freedom and
safety. Lastly, the child should be guided in the third level of
creative learning which is known as involvement in real
challenges. In this is level the child is involved in the real
problems and challenges. Cognitively, one is involved in
independent inquiry, self-direction, resource management,
and product development. Affectively, the child should be
guided to internalize values and demonstrate personal com-
mitment to productive living and toward self-actualization.

In the developing countries generally and in East Afrca in
particular, where schools are experiencing similar character-
istics, generalizability of these findings to explain academic
and school performance is recommended. This is because
given the urbanization alarming rate which is so fast in these
countries, and that cannot match the pace of social services
supply in the rural populations similar to those supplied in
urban areas; rural populations might remain in the group of
low performing not only schools but also in other economic
and social needs that are the fruits of good education one can
enjoy in life. Cognitive variables of the students are crucial if
and should be paired by the surrounding social variables not
only in explaining academic and school performance but also
in explaining daily human performance.

4.2. Creative and Metacognitive Thinking and
Future Development of Secondary
Education

In any given education system, secondary education occu-
pies an extremely, important pivotal role, both in the func-
tioning of the whole education system, and the operations of
the economy in general. With the current trend in academic
performance in secondary school education in Tanzania, it is
convincing to argue that for longtime to come, the labor
force in the country, will be predominantly composed of
secondary school leavers. The role of this semi - educated
group of citizens should not be ignored given the fact that
youth of secondary school age need to be able to consolidate
and broaden their ideas, knowledge, skills, principles and
aptitudes they acquired and developed at the primary educa-
tion level; being prepared for tertiary and higher education,
vocational, technical, and professional training or be ready
for the world of work.

Having lost the former two, these students need preparation
to join the world of work in vocational, technical, and profes-
sional training. These students need some necessary cognitive
and affective skills to enable them match the world of work.
Even those who successfully pass examinations and join high-
er levels of education will still need the necessary skills to
smoothly adapt tertiary and higher education, vocational,
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technical, and professional training. It is therefore, of great
importance that students at secondary school level acquire
convergent thinking skills in mathematical reasoning, verbal
reasoning, scientific and spatial reasoning. They will also need
divergent thinking in terms of fluency, flexibility, elaboration
and original thinking skills [12, 21]. Metacognitive thinking
skills are also of great importance in terms of declarative

knowledge, procedural knowledge, and conditional knowledge.

Secondary school students also need other metacognitive skills
such as planning, information management, monitoring, de-
bugging, and evaluation. This does not mean that they don’t
need other non-cognitive skills such as learning how to learn,
self-confidence, holding a conversation, and holding down to a
task. They need both cognitive and non-cognitive concurrently
as these determine their subsequent success both in higher
learning and the world of work.

5. Conclusions and Recommendations

This paper investigated the association between teachers’
ability to foster cognitive thinking and school ranking in aca-
demic performance in Tanzania. Teachers’ ability to foster
variables such as convergent, divergent and metacognitive
thinking was measured using TOP. It has been found that
teachers in the schools ranked high than in low academic per-
forming schools demonstrated ability to foster convergent,
divergent and metacognitive thinking to their students during
teaching learning sessions in the classroom. Difference in
timing of the fostering these cognitive thinking was also ob-
served with the ranking categories. It is worthy concluding that
conscious efforts by teachers to timely pair fostering of cogni-
tive thinking and academic content is crucial in making dif-
ference in academic and school performance. Teachers should
thus, be reminded through in service trainings to improve their
ability to consciously pair fostering of cognitive thinking and
academic content during their classroom sessions.
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SPSS  Statistical Package for Social Sciences
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