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Abstract 

 
The primary objective of the study is to unravel the role played by selected teacher 

variables in adoption of 21st century pedagogies in Kisii County, Kenya. We hypothesized 

that there is no statistically significant relationship between the teacher characteristics 

and adoption of 21st century pedagogies. Convergent parallel mixed method design was 

employed in this research. A randomized sample of science teachers (n=184) was used to 

avail required data. Ordinal logistic regression was used to establish to what extent the 

teacher variables predicted teacher adoption of 21st century pedagogies. The final model 

statistically significantly predicted the dependent variable over and above the intercept-

only model. We conclude that the teacher characteristics investigated do inform teacher 

adoption of 21st century pedagogies. Policy implications suggest that the Ministry of 

Education should strive to ensure quality pre-service teacher education, engender teacher 

motivation to better teacher beliefs/attitudes and also invest in teacher professional 

development-all which we consider fundamental determinants of teacher adoption of 21st 

century pedagogies. 
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1. Introduction     

       The dynamic nature of knowledge across all disciplines demands that education 

systems correspondingly transform their goals, course content, instructional approaches 

and curriculum evaluation to assist learners realize achievements which are vital for 

survival in the 21st Century (Lazarov, 2018). In education systems globally, meeting 

pedagogical innovation needs is accomplished through in-service teacher training. 

According to Donovan (2011), a huge investment of financial resources has occurred; 
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however, this has invariably not translated into the anticipated tangible improvement in 

quality curriculum delivery in educational institutions. The explanation given for this 

eventuality is that teachers trained fail to harness the competencies acquired in the 

workplace. As a result of pressure from actors of education to get value for money (Allan, 

2006),  there is argent need for schools to be conversant with the teacher factors at play so 

as to remedy the situation precipitated by non-use of  the 21st pedagogies hence engender 

more learners’ academic outcomes. 

Teacher variables covered in research and literature in connection with adoption of 

pedagogical skills are many (Levin & Fullan, 2008; Orit & Eshet, 2011; Garcia, 2003; 

Baldwin et al., 2009; Garet et al., 2001 and Kimani et al., 2013); however, the role played by 

teacher qualification, teaching experience, capability beliefs and professional development 

as  determinants of adoption of Strengthening of Mathematics and Science in Secondary 

Education (SMASSE) pedagogy herein referred to as 21stcentury pedagogy has not been 

researched in Kisii County.  This scenario prompted the need for this study. 

 

1.1 Statement of the problem 

Professional development of science teachers in Kenya has been on-going for the last two 

decades. The fundamental intention of this strategy has been and continues to be equipping 

the teachers with Activity focused, Student centered Experiments and Improvisation 

(ASEI) through Plan Do See and Improve (PDSI) pedagogical abilities to apply to improve 

what had become a protracted poor showing in the science subjects’ summative evaluation. 

Despite these efforts, learners’ outcomes in science have remained horrendous. This 

scenario inevitably creates the impression that this training has failed to hit the objective 

for which it was commissioned to advance. 

The persistent dismal subjects’ performance is an issue of concern considering that a lot of 

resources have been invested in SMASSE INSET since its inception hence raising the issue 

of its cost-effectiveness. Furthermore, the realization of Kenya vision 2030 is anchored on 

high quality science curriculum delivery and therefore abysmal subjects’ performance 

presents an insurmountable challenge in making real this national development blue print.  

 

The present study borrowed heavily from the foregoing scholarly works, pieced together 

teacher variables with a quest to establish whether indeed they predict adoption of ASI-

PDSI pedagogical skills or otherwise. The justification of this approach rested on the 

observation that the existing dialogue at the time of the study on whether SMASSE Project 

had succeeded or not was fragmented; the reason being that from extant research and 

literature by then, no scholar had studied teacher professional characteristics in their 

entirety vis-à-vis transfer of SMASSE pedagogical skills in secondary schools in Kenya. The 

essence of this research therefore was to answer the key question of the combined effect of 

four teacher professional characteristics in utilization of ASEI-PDSI pedagogy. This was the 

research void the study succeeded to fill.   
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1.2 Theoretical perspectives  

 

Guzdial and Ni (2007) have come up with a model which attempts to 

illuminate on factors that might explain teacher readiness to accept pedagogical 

innovations in their practice. Having acknowledged that teachers’ mandate is the 

most fundamental determinant of the learning process (see also Nundy et al., 2009). 

Guzdial et al. (2007) then proposes that teacher knowledge, attitudes and beliefs 

about curriculum, students, self and the quality of professional development 

endeavors will go a long way in informing the success in internalizing new teaching 

methods. The model points out that teachers are keen to establish the extent to 

which new instructional approaches mirror (align, fit) with what they desire to 

realize as they partake in the whole business of instruction, a perspective that is 

also shared by Errington (2004). The teachers’ concerns are elaborated below: 

 

The Teacher Knowledge, Attitudes and Beliefs held about Subject Curriculum 

 

Teachers do get interested to want to know whether the new pedagogy takes 

care of their prior understanding of subject content (Burke, Schuck, Kearney & 

Aubusson, 2018). And, as Wacker & Olson (2019) submit, the new approach should 

at all times seek to maintain the status quo concerning teacher beliefs on what to 

teach and the methodology of delivery. In a nutshell, the areas of consideration by 

teachers are: learning goals, content coverage, preparation time and particular 

ideas contained in the new pedagogy (OECD, 2018; Crittenden & Wilson, 2005 and 

Mungure, 2016). All prescriptions of a new instructional method should never go 

counter to the foregoing concerns if teachers are to embrace a pedagogical 

innovation. 

 

Teacher Knowledge, Attitudes and Beliefs about Learners 

Three aspects of learners are covered by the present model; what teachers 

know about their students’ interests and academic abilities (Mayer & Marland, 

2007), what teachers believe about students’ interests and abilities and attitudes 

which teachers harbor about learners’ interests and ability (Sadler, Sonnert, Coyle 

& Cook-smith, 2013). All these will weigh in to inform teacher extent of acceptance 

to utilize new teaching methods. This argument is congruent to Rocane (n. d) who 

notes that a tutor who believes that learners should discover by themselves will 

easily engage student-centered pedagogies while those who believe otherwise will 

embrace teacher-centered instructional approaches. Equally, Jullianne, Turner & 

Meyer (2009) observes that teachers may belief that students are of low entry 

behavior; this will see the teacher feel that the new teaching method will do little to 

transform their academic achievement. Contrary to the foregoing, Nundy et al. 

(2009) encountered teachers who were convinced that students were able to learn 

irrespective of their social-economic background; and, true to this mindset, all the 

students in class registered impressive change in behavior.   
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Teacher Knowledge, Attitude and Beliefs about (Teacher) Self 

This aspect relates to teacher feelings on the need to change pedagogy, 

whether the teachers are keen to discern what the change is about and if they have 

confidence of enacting this in their instruction. True to what Nundy et al. (2009) 

believe, confident teachers are more likely to engage in more innovative pedagogical 

practices and mind their students learning more than tutors who lack this. 

Teachers who belief in themselves have also been found to be more open to new 

ideas and more willing to attempt new instructional techniques (Allinder, 1994; 

Guskey, 1998 and Tschannen-Moran, 2009). 
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The Quality of professional Development Activities 

Guzdial et al. model suggests that a high-quality teacher learning/ training is 

key to changing teacher knowledge, attitudes and beliefs about the intended 

curriculum reform. If discharged by strong trainers with adequate instructional 

media, the teacher participants may be convinced of the rationale of envisaged 

pedagogical innovations. In support of this point of view is Darling Hammond et al. 

(2017) who contend that fruitful professional development is called for so as assist 

educators learn and refine the pedagogies needed to guide students acquire the 

critical 21st century survival skills. Nundy et al. (2009) too noted that teacher 

training accorded them the confidence they required to offer learners more 

challenging activities within their subjects of specialization. 

We attach much relevance of teacher Change Theory to the Current Study; 

first, teachers’ espousal of 21st century pedagogies will be shaped by the extent to 

which they match their needs (Ryder & Banner, 2012) to cause realization of 

instructional objectives. Indeed, the 21st Century pedagogies for science education 

advocate for practical activities (experiments and projects) which are known to 

make science learning interesting and meaningful (Mwangi and Kibui, 2015; see 

also Ude & Ebuor, 2017) hence the educators should embrace them. Secondly, since 

21st century teaching methods are in support of ideas like improvisation (Ndirangu 

et al., 2013), the tutors should have no problem welcoming the new pedagogies as 

the process of teaching is made more affordable in terms of procurement of teaching 

and learning resources. Lastly, one of the global learning goals at the moment is to 

equip students with critical and creative thinking and problem solving both which 

are embedded in 21st Century pedagogies (Aminata, 2015, p. 44); accordingly, there 

is a convergence of the need to harness the teaching approaches to help equip 

humanity with these requisite survival skills. As a consequence, science teachers 

are expected to embrace this noble instructional approach. 

 

1.3 Review of literature 

 

This section presents conceptual and empirical literature related to the 

current study. It starts with the concept of pedagogy and pertinent concerns of the 

21st Century and then moves on to the impact of teacher beliefs, teaching 

experience, teacher qualification and professional development on adoption of 21st 

Century pedagogies.  

 

1.3.1The concept of pedagogy and related concerns of the 21st Century 

 

In its elementary conceptualization, pedagogy refers to teaching methods or 

approaches. The pedagogy a teacher uses to convey content to learners (Maaji, 2003) 

will determine the effectiveness of teaching-learning process. This stand point is 

supported by Ukoha & Eneogue (1996) who aver that teaching approaches occupy a 

critical position in making sure that meaningful, captivating and quality learning 

occurs. On the contrary, they observe, methods of instruction may equally constrain 
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successful learning. This point of view is echoed by Ogheneovo & Otaigbe (2015) 

who contend that the victory or letdown of any didactic effort hinge, in the end, on 

the pedagogical approach espoused by teachers.  

The 21st century classrooms are characterized as being learner – centered, 

pervasive, digitally interacted and linked and novice-focused, where students are 

positioned on the steering and regulate their own scholarship in team-directed 

corporeal and computer-generated education milieus (Saxena, 2013; Wierman, 

2016; Zimmerman, 2016; Envision, 2017 and Kalaian, 2017). Furthermore, Scott 

(2015) weighs in and states that to aid acquire the 21stera abilities, the most 

appropriate pedagogy should be one that is defined by new focus on instruction 

quality, raise involvement, personalize and adapt learning, underscore practical and 

issue-based learning, involve and reinforce learners, embolden partnerships and 

communication and foster originality and novelty. The foregoing constitute basic 

elements of the 21st century pedagogy which in the words of Lai (2011) are the 

“ways of knowing” which all educators should embrace so that the entire human 

race affords to effectively tackle challenges of the 21st century. 

 Since the basic function of learning institutions is to change learners’ behavior 

(Mascolo, 2009), Goertz (2015) asserts that it is paramount for classroom practices 

to be enhanced so as to be appropriate for 21st century students. This is so because a 

country where curricular content and teaching method are unable to actively 

involve the students to meaningfully create new ideas is not worth its salt; this is 

basically working at cross purposes to the development good of such a nation 

(Randall & Cox, 2015). To be in tandem with the foregoing scenario prompts Tan, 

Choo, Kang, & Liem (2017) post that a pedagogical intervention is inevitably 

demanded; in other words, to achieve the 21stcentury expectations, teachers have to 

distance themselves from instructional approaches of the past and be gallant 

proponents of the kind of learning presumptions of students of the moment. This 

then implies that more time should be spent on hands-on activities where wide 

latitude is accorded to students to experiment with real life situations (Cheng, 

2017).  

The preceding perspective is accentuated by Freire (1970) who reminds us that 

learning must of necessity accommodate inquiry as the bottom-line in academic 

work. Freire further professes that teachers should, as a fundamental requirement 

allow learners to exercise their independent mind so as to come up with solutions to 

tasks at hand. As a sequel to the above point of view, Reeves (2004) has called upon 

educators to evaluate their instructional practices and transform from the old-

fashioned less useful teacher-centered orientation to the more significant learner-

centered approach that is now strongly recommended as the pedagogy of the 

moment. We believe that the aforementioned dialogue among scholars concur that 

classroom practical activities (like the one fronted by ASEI-PDSI instructional 

approach) match in many respects with the 21st century pedagogies which all 

science teachers should endeavor to assimilate into their repertoire   of practice.   

    

 



Omare, Nyagah, Imonje / International Journal of Curriculum and Instruction 12(2) (2020) 639-670 

                                                                                                                                                                 645 
 

1.3.2 Teacher beliefs about pedagogical innovation 

 

Governments and educators have for a long time found teacher change an 

uphill task (Li & Lu, 2019); however, they argue, self-initiated change would be 

activated by teachers who are resilient, reflective and available to partake in 

learning opportunities which are provided by professional development ingenuities. 

Katie (2015) reasons that for teachers to transmute their instructional beliefs, 

knowledge and practices, they have to meditate on their individual goals and prior 

belief orientation as compared to what they are expected to alter; in particular, the 

extent to which the teachers accommodate change will be shaped by contextual 

variables that include time, instructional media and support from school leaders. 

Gregoire (2003) has created a model that attempts to lay bare the mechanism 

through which educators may embrace change when called upon to do so. This 

model observes that depending on a wide spectrum of considerations, envisaged 

teacher transformation would end up being either true, no change or a superficial 

one; as they conceptualize it, tutors’ beliefs about themselves propel them to take 

charge of how they think and act in terms of individual organization, proactivity, 

reflection and regulation. The line of thought by Thieman (2000) is that teachers’ 

previous learning, beliefs and attitudes are critical ingredients in the process of 

pedagogical change orientation. Thieman suggests that slow pace of change may 

reflect beliefs developed during teacher pre-service education as students 

themselves, compounded by their own experience as they continue to execute their 

mandate on daily basis. 

Teachers’ knowledge on subject content and pedagogy has a close association 

with their past encounter with practiced instructional methodology. Research 

(notably Cohen & Spillane, 1992) opined that pedagogical innovations anticipate 

teachers to discard past traditions of understanding and embrace learner–centered 

instructional approaches, where the role of tutors is confined to facilitation to mid-

wife effective learning. OECD (n. d.) established that schools which reported highest 

teacher familiarity with new pedagogies also realize greatest change in utilization 

21st century pedagogies.  

A plethora of studies (for example Nisbet, 1978; Zimmerman, 2006;Terhart, 

2013;  Savina, 2019 and Alagul & Gursel, 2019) now show that teachers never 

oppose pedagogical innovations without a justified cause as may have been implied 

elsewhere; however, they clinch, craft, push ahead and rejoice change; what is 

different is that to them, change should be what is noble for the learners and this is 

what occupies the central concern going forward. In fact (Altinelken, 2013), teachers 

of all shades are relentlessly in search of ways to construct a curriculum that has 

relevance, engagement, purpose, challenge and accelerative focus. Furthermore, 

anecdotal evidence from scholarly works (Jorgenson, 2006; Somekh, 2008 and 

Howard, 2013) reveal that teacher opposition towards curriculum reform is seldom 

an insensitive response for it is often an honest standpoint. We are also for the view 

that policy formulators should desist from introducing instructional approaches 

which are devoid of teachers’ input for this is bound to be confronted with teacher 
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negative attitude. Consequently, teaching and learning processes which are 

worthwhile (practical and relevant) must have support from tutors. Clearly, this is 

what Ministries of Education should know if at all curriculum innovations are to be 

embraced by teachers (Errington, 2004). 

The role played by teacher beliefs in shaping pedagogy used in curriculum 

implementation in developing countries has been investigated by Westbrook et al. 

(2013) where use of ineffective teaching strategies were reported in East Africa, 

India and Burma -here learning was found to take place under challenging 

conditions of large class sizes and few resources; teachers were found to possess 

entrenched beliefs about teachers role as the main source of knowledge hence 

working at cross-purposes with ideals of the 21stcentury pedagogies. Cultural 

constructions of the teacher as authoritative master created resistance to more 

student–centered approaches. A similar finding has been registered by Kul & Celik 

(2017) who established that although teacher interviews portrayed tutors of 

constructivist orientation on teaching and learning of mathematics, lesson 

observation revealed a practice that was largely teacher-centered.  

Guskey’s (2002) view on the impact of teacher beliefs takes another 

dimension of this discourse where it is reported that going forward; certain specific 

events have to occur before teachers can develop desired beliefs. According to 

Guskey’s model, teachers will only embrace a given pedagogy after it has been 

proved to cause improvement in attainment of instructional objectives. We are of a 

strong view that Guskey’s standpoint is misleading because failure of a given 

pedagogical approach to better curriculum implementation could be due to other 

variables. As Orafi (2008) points out, wrong beliefs would be caused by incorrect 

conceptualization of curriculum goals. 

 

1.3.3 Effect of teaching experience on adaption of pedagogical innovations 

 

There is a claim by researchers (e.g. Johnson and Myrberg, 2019) that 

content knowledge and pedagogical knowledge are distinct, yet related constructs; 

additionally, content knowledge has been found to be a prerequisite for pedagogical 

content knowledge development. In other words, teachers require profound subject 

matter knowledge for making content comprehensible for students.  Thieman (2000) 

has identified factors influencing teachers to change their classroom practices in 

response to education reform as (among other variables), present and previous 

teaching experience, pedagogical knowledge needed to implement curriculum 

reform and self –efficacy. Previous experience as a student and as a teacher creates 

a mentality about teaching and learning. While most teachers do not use the term 

epistemology, they, somehow do have a theory in use about learning and how 

students should be taught. 

According to Webster, McNeish, Scott, Mary-hard & Haywood (2012), novice 

tutors may be slow to embrace instructional innovations because they consider 

themselves not accommodated nor appropriately inducted to confront the task; for 

this reason, situations of low teacher self- efficacies will be more common. Webster 
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et al. (2012) further notes that although teachers of long serving experience may 

preserve optimistic proficient outlook as they advance in age, they, nevertheless 

face the challenge of coping with demands of teaching and shifting individual 

situations for example adjusting to variations due to added governance 

responsibility. Besides, the tutors have to embrace change of policy, practice, and 

respond to young students whose attitude, motivation and behavior might be at 

variance with those whom their professions were molded (Taylor, Spacco, Bunde & 

Zeume, 2018). Terhart (2013) has established that more experienced educators 

invariably go through a feeling of forfeiture as they prepare for exiting the teaching 

profession; in particular, rapidly forced policy transformation besides society 

vilification of them as mavens can provoke a profound nous of insecurity analogous 

to sorrow or grief. 

Tumova (2012) subjected the effects of teachers’ age and length of 

professional practice to readiness to adopt curriculum reform. The result 

demonstrated that tutors of professional experience longer than 15years tended to 

resist new instructional methods. This finding is similar to that of Areekkuzhiyil 

(2014) who established that teachers of medium professional experience possessed a 

significantly more positive attitude towards curriculum reform when compared with 

teachers of a higher professional experience. 

 

1.2.4 Teacher qualification and professional development in Kenya 

 

There are three options of Pre-service teacher education in Kenya for persons 

to teach in secondary schools as set out below by Kenya Institute of Curriculum 

Development, KICD, (2016) 

i. Diploma teacher education offered by colleges for to- be secondary teachers; 

ii.  University teacher education at degree level and  

iii.  Kenya Technical Teachers’ College offers diploma in teacher education for to- 

be secondary tutors. 

Once any of the three options above is finalized, graduates are allowed (if they so 

wish) to advance from diploma or from bachelor degree to masters and still continue 

teaching in secondary albeit in a higher grade.  

Acquisition of advanced degrees in education (whether masters or PhD) is 

considered professional development. Another type of professional development 

assumes the form of in-service teacher education and training. Since the year 2004, 

Centre for Mathematics, Science and Technology Education (CEMASTEA) in Kenya 

have discharged in-service training. This has been intended to endow science tutors 

with 21st Century pedagogies. The ultimate purpose of this effort is to improve 

science curriculum delivery. To succeed in this endeavor, it’s imperative that 

teachers avail themselves for the training to acquire requisite skills as guided by 

the relevant curriculum.  The teacher learning revolved around promotion of the 

understanding and internalization of ASEI-PDSI principles, enhance teachers 

knowledge, skills and attitude as INSET providers and in development and 

utilization of work planning tools (CEMASTEA, 2016). There have been numerous 
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organized training workshops for science teachers in Kenya since course inception 

to date. Teacher response has invariably been above board except in the year 2015 

where CEMASTEA (2015) notes that teacher attendance was low, and this was 

attributed to teachers’ strike at the time of the training. All the same, most of the 

objectives of the professional development were achieved. 

 

1.4 Purpose of the present study 

 

Our fundamental purpose was to examine the influence of selected teacher 

characteristics (qualification, capability beliefs, teaching experience and 

professional development) on adoption of 21st century pedagogies in Kisii County, 

Kenya. Borrowing from previous research (Thieman, 2000; Kul et al., 2017; 

Kamemia et al., 2017 and Johanson & Myrberg, 2019 ), we anticipated teachers of 

higher of these independent variables to more readily employ 21st century 

pedagogies in science curriculum implementation as opposed to tutors of lower level 

of the attributes. The following null hypothesis was tested: 

HO1: There is no significant relationship between selected teacher characteristics – 

qualifications, experience, capability belief and SMASSE training (professional 

development) and adoption 21st century pedagogies in Kisii County, Kenya. 

 

2. Method 

 

2.1 Setting and participants 

 

We conducted this study in selected secondary schools in Kisii County. Prior 

to actual visits, we did reconnaissance to familiarize ourselves with schools’ location 

and book appointments. It was during this time that consent to participate in the 

research was sought from biology and chemistry teachers. The science teachers 

signed consent forms as a commitment that they were willing to participate in the 

study. We employed convergent parallel mixed method design using cross-sectional 

approach. We found this research design suitable because qualitative and 

quantitative data were amalgamated to produce a rich statistical analysis of the 

research problem (Creswell, 2014). The process of data collection lasted between the 

months of September of the year 2017 and August of the year 2018. The sampling 

unit in this study was a school and a chain of command was maintained throughout 

the entire period of data gathering. In every school visited, we spelt out the 

objectives of the study and assured participants of confidentiality of the information 

they volunteered. To safeguard against anonymity, respondents were advised not to 

write their names in the questionnaires. 

 

2.2 The science teachers’ questionnaire   

 

We developed this questionnaire bearing in mind the purpose of the study. 

Top on the list of teacher variables was data on teacher demographics starting with 
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professional qualification (Master of education, Master of science with post graduate 

diploma in education, Bachelor of education science, Bachelor of science with post 

graduate diploma in education, diploma of approved teacher status), whereby each 

respondent was required to tick the option that applied to them. Teaching 

experience in years was also sought from the teachers. They were also required to 

state whether they had attended SMASSE training or not. Performance of students 

in the students in the subject being handled by individual teachers was also 

required. The teachers were also asked to give the mean score of their subjects in 

Kenya certificate of secondary education KCSE for the year 2016. Capability belief 

of the teachers was sought and here teachers were asked to give a general 

assessment of their feelings of capacity to use ASEI-PDSI pedagogy to enhance 

curriculum implementation in their respective subjects. Four options to choose from 

were given: very high, good, low and very low. To establish whether the 

questionnaire content would measure what it was intended to, we employed a panel 

made of three judges. Two of them were doctor of philosophy holders in curriculum 

studies while one was a teacher trainer working for CEMASTEA in Kenya. The 

three professionals assessed the relevance of the content in the questionnaire. We 

then made adjustments as recommended to arrive at the final copy that was used to 

collect data. Test-retest approach was applied to establish the reliability of the 

questionnaire, which was found to be 0.78. A reliability of this magnitude is 

acceptable (Glen, 2016; and Williams, 2020).  

 

2.3 Sample design 

 

Randomized sample made of 184 science teachers filled the questionnaires. 

Those who returned the questionnaires were 125 hence a response rate of 68.0% 

which is good enough for descriptive studies (Kothari, 2004). Majority of science 

teachers in this study were males (64%).  Most of the science teachers (83%) had a 

teaching experience of less than five years. The study targeted effect of selected 

teacher variables on adoption of 21st century pedagogies in Kisii County which is 

located in western Kenya.  

2.4 Data analysis strategy 

 

The data we collected using questionnaires was validated, edited and then 

coded. We then computed questionnaire return rate to find out the acceptability of 

sample size. Quantitative data was analyzed using statistical package for social 

sciences (SPSS) version 21. Descriptive statistics (frequency distribution and 

percentages, mean and standard deviation) were utilized to analyze and present 

data. Ordinal logistic regression was used to test the hypothesis. We did hypothesis 

testing at 5% level of significance.  

We found Ordinal logistic regression appropriate because (Kleinbaum & 

Klein, 2010 and Agresti, 2013) it is used to predict an ordinal dependent variable 

(which for us was adoption of 21st Century pedagogies that we operationalized using 

students’ scores), given one or more independent variables (in our situation these 
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were selected teacher characteristics: professional qualifications, experience, 

capability beliefs and professional development). More explicitly, Hosmer et al. 

(2013) states that ordinal logistic regression enables a scholar to decide:  

(a) Which independent variables (if at all) yield a statistically significant 

relationship with the dependent variable and 

 (b) The accuracy with which an ordinal logistic regression model explains the 

dependent variable. Ordinal logistic regression equally enables usage of 

collaborations between -+ 

 

independent variables to forecast the dependent variable. 

 

Agresti (2010) has spelt out four assumptions that have to be made before 

subjecting a given data to ordinal logistic regression analysis. The first and the 

second assumption relates to the choice of research design and the measurements 

which have been carried out, while the next two assumptions are about the 

attributes of the data truly gathered (i.e., how the data fits the model).  

These assumptions are given below: 

o Assumption 1: A single dependent variable measured at an ordinal level.  

In our study the dependent variable was measured using students’ 

examination scores which were ranked into three levels thus poor 

performance, average performance represented good performance. 

o Assumption 2: Existence of single or multiple independent variables that are 

either ordinal, categorical or continuous. Still, ordinal independent variables 

have to be taken as being either continuous or categorical. 

All the independent variables in this study: teacher qualification, experience, 

capability belief and SMASSE training (professional development) met this 

requirement. 

o Assumptions 3: There ought to be no multicollinearity, which happens when 

at least two independent variables are greatly correlated with one another.   

o Assumptions 4: There are proportional odds. This proposition infers that 

every independent variable has an indistinguishable impact at each total 

split of the ordinal dependent variable.  

3. Results 

3.1 Academic performance 

 

We transformed students’ mean scores into ordinal levels, where scores ranging 0 - 

4.99 represented poor performance, scores between 5 - 8.99 represented average 
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performance, while scores ranging 9 - 12 represented good performance. This 

transformation enabled us to perform ordinal logistic regression. 

 

 

Table 1 

 

Frequencies on Academic Performance 

 

  Level of 

Performance Frequency Percent 

 Poor performance 66 52.8 

 Average performance 53 42.4 

Good performance 6 4.8 

Total 125 100.0 

 

           As displayed in Table 1, more than half of the participants (52.8%) had poor 

performance, 42.4% had average performance, while 4.8% had a good performance.  

Table 2 

Academic Performance Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

Mean score 125 1.00 10.18 5.1725 2.06140 

Valid N (list wise) 125     

 

As presented in Table 2, results indicate that the minimum score attained was 1, 

while the maximum score was 10.18. The average means score was 5.1725 

(SD=2.06140), which indicates that the students scored averagely in academic 

performance. 

 

Table 3 

Assumption of Multicollinearity Test Coefficientsa 

 

Model 

Collinearity Statistics 

Tolerance VIF 

1 Highest professional qualification .959 1.043 

Teachers experience .948 1.055 

SMASSE Training .710 1.409 

Capability Belief .720 1.389 

a. Dependent Variable: Mean Score 
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As depicted in Table 3, all the tolerance values were less than 1, while all the VIF 

values were less than 10, indicating that collinearity problem and therefore the 

assumption was met.  
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Table 4 

Goodness-of-Fit 
 

 Chi-Square 

                                                

df   Sig. 

Pearson 41.420             43 .540 

Devianc

e 

45.962             43 .351 

Link function: Logit 

 

Both the Pearson goodness of fit and the deviance goodness-of-fit tests indicated 

that the model was a good fit to the observed data, χ2 (43) = 41.420, p = .540 and 

χ2(43) = 45.962, p = .351 respectively. 

 

Table 5 

Model Fitting Information 
C 

Model 

-2Log 

Likelihood 

Model Chi-Square df Sig. 

Intercept 

Only  

Final 

106.635 

  

Final .000 106.635 15 .000 
Link function: Logit. 

 

The final model statistically significantly predicted the dependent variable over and 

above the intercept-only model, χ2(15) = 106,635  p < .05. 

 

Table 6 

Tests of Model Effects 

 

Source 

Type III 

Wald Chi-Square df Sig. 

Qualification 3.082 6 .799 

Experience 14.165 5 .015 

SMASSE 

Training 

.167 1 .683 
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 Capability 

 belief 

7.871 3 .049 

Dependent Variable: Mean score 

Model: (Threshold), Qualification, Experience, SMASSE Training, Capability belief  

 

Teacher’s experience and capability belief had a statistically significant effect on 

adoption  of pedagogical skills (Mean Score), Wald χ2(5) = 14.165, p = .015, and 

Wald χ2(3) = 7.871, p = .049 respectively; however, teachers' professional 

qualification and SMASSE training a statistically an insignificant influence on 

adoption of pedagogical skills.  
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Table 7 

 

Parameter Estimates 

 

Parameter B Error 

95% Wald 

Confidence Interval                 Hypothesis Test 

Exp(B) 

95% Wald 

Confidence  

Interval for Exp(B) 

Lower Upper 

Wald  

Chi-

Sq

uar

e df Sig. Lower Upper 

Threshold [Mean=Poor

/Aver

age] 

1.371 1.9804 -2.511 5.252 .479 1 .489 3.938 .081 191.001 

[Mean= 

Good

] 

4.803 2.0456 .794 8.812 5.513 1 .019 121.869 2.212 6715.519 

[Qualification=M.ED] .485 1.6827 -2.813 3.783 .083 1 .773 1.625 .060 43.969 

[Qualification=MSC+PG

DE] 

-1.436 1.8030 -4.970 2.098 .635 1 .426 .238 .007 8.146 

17.511 

[Qualification=BED(SC)

] 

.053 1.4339 -2.758 2.863 .001 1 .971 1.054 .063 

[Qualification=BSC+PG

DE] 

-4.612E-15 1.9752 -3.871 3.871 .000 1 1.000 1.000 .021 48.006 

11.630 

[Qualification=Diploma] -.813 1.6667 -4.080 2.454 .238 1 .626 .443 .017 

[Qualification=A.T.S] 0b . . . . . . 1 . . 

[Experience=1-5 years] -.980 1.0717 -3.080 1.121 .835 1 .361 .375 .046 3.068 

14.844 [Experience=6-10 years] .437 1.1536 -1.824 2.698 .143 1 .705 1.548 .161 

[Experience=11-15 

years] 

-2.165 1.3873 -4.884 .554 2.436 1 .119 .115 .008 1.740 

101.467 
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[Experience=16-20 

years] 

1.632 1.5242 -1.355 4.620 1.147 1 .284 5.116 .258 

[Experience=Over 20 

years] 

0b . . . . . . 1 

. 

. 

[SMASSE 

Training=Yes] 

.253 .6187 -.960 1.465 .167 1 .683 1.288 

 

4.330 

[SMASSE Training=No] 0b . . . . . . 1 . 

[Capability belief=Very 

high] 

2.746 1.1416 .508 4.983 5.786 1 .016 15.579 1.663 145.977 

[Capability belief=Good] -18.230 38963.4086 .108 76348.647 .000 1 1.000 1.210E-8 .000  

[Capability belief=Low] 2.038     .7692 .531 3.546 7.023 1 .008 7.678 1.700 34.670 

[Capability belief=very 

low] 

0b . . . . . . 1 .  

(Scale)(Scale) 1c          
Dependent Variable: Mean Score 

Thr       Model: (Threshold), Qualifications, Experience, SMASSE Training attendance, Capability belief 

a. Set to a. Set to system missing due to overflow 

b. Set tb b. Set to zero because this parameter is redundant. 

c. Fixed c. fixed at the displayed value. 



Omare, Nyagah, Imonje / International Journal of Curriculum and Instruction 12(2) (2020) 639-670 

As depicted in Table 7, the odds of participants with very high capability belief 

relating to a good mean score was 7.901 times that of participants with low 

capability belief, 15.579, 95% CI [1.663, 145.977], Wald χ2(1) = 5.786, p = .016 and  

7.678, 95% CI [1.700, 34.670], Wald χ2(1) = 7.023, p = .008 respectively; effects 

that were statistically significant.  

 

3.3 Overall findings 

 

An ordinal logistic regression was run to determine the effect of selected teacher 

characteristics (highest professional qualification, teachers experience, SMASSE 

Training attendance and capability belief) on the transfer of pedagogical skills 

(Mean score). There were proportional odds, as assessed by observing the 

parameter estimates from the dichotomized cumulative categories of the 

dependent variable. The assumption of Multicollinearity was met by the 

assessment of the Collinearity statistics (Tolerance and VIF). The Pearson and 

deviance goodness of fit, both showed that the regression model was a good fit to 

the data observed, χ2 (43) = 41.420, p = .540 and χ2 (43) = 45.962, p = .351 

respectively. The dependent variable was statistically significantly predicted by 

the final model over and above the intercept-only model, χ2 (15) = 106.635, p < .05. 

Teacher’s experience and capability belief had a statistically significant effect on 

the transfer of pedagogical skills (as measured using students’ mean score), Wald 

χ2(5) = 14.165, p = .015, and Wald χ2(3) = 7.871, p = .049 respectively. The odds of 

participants with very high capability belief relating to a good mean score was 

7.901 times that of participants with low capability belief, 15.579, 95% CI [1.663, 

145.977], Wald χ2(1) = 5.786, p = .016 and  7.678, 95% CI [1.700, 34.670], 

Wald χ2(1) = 7.023, p = .008 respectively; effects that were statistically significant.  

 

 

4. Discussion  

 

The aim of this research is to illuminate the extent to which selected teacher 

traits (academic qualification, teaching experience, capability beliefs and 

professional development) predict teacher adoption of 21st century pedagogies. It 

is observed that while teaching experience and capability beliefs predict adoption 

of 21st century pedagogies, teacher academic qualification and SMASSE training 

(professional development) do not. We note with great interest the outcome that 

teacher academic qualification has no bearing on adoption of 21st century 

pedagogies. Perhaps to get an insight into the criticality of academic qualification, 

we borrow from Savina (2019) who professes that possession of relevant 

knowledge is the foundation of advent of new ideas on which all innovative 

activities are grounded; consequently, teachers who are academically highly 

qualified stand a better chance of being more inventive. By extension, such 
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teachers are likely to embrace novel ways of confronting instructional practices. 

In view of Savina’s perspective, we could infer that the teachers under study have 

not benefitted from their supposedly high level of academic qualification possibly 

due to factors beyond the scope of this study. Contrary to the findings of this 

research is Owusu, & Yiboe (2013) study that geared to establish how three 

teacher traits (academic qualification, teaching experience and perceptions) 

predicted adoption of a French curriculum. It came to pass that only teacher 

academic qualification had a statistically significant relationship with the 

innovation, with a regression model that yielded a B value of 0.857, p= 0.044.  

 

The role of teacher professional development to catalyze teacher’s innovative 

competencies cannot be gainsaid; indeed, fast changing societies, economies and 

technologies (TALIS, 2018a), have engendered several calls for innovation in 

education systems worldwide. All these efforts are geared towards meeting the 

demands of the 21st century. As Oloruntegbe (2011) also correctly points out, in-

service avails the teachers with a singular opportunity to acquire 21st century 

pedagogical skills’ competencies to apply in curriculum implementation. 

 

In the current study, teacher attendance of professional development initiatives 

was found not to predict adoption of pedagogical innovations (herein referred to 

as 21st century pedagogies).   

According to Gombe (2019), this would be explained by poor or failure by teachers 

to take an active role in the learning process when they subject themselves to the 

training; as a consequence, desired skills are not acquired. Put differently, lack of 

effective professional development of teachers would be caused by lack of teacher 

commitment and negative teacher attitude. In particular, Yariv (2011) argues 

that teachers who are nearing exit of the teaching service through retirement 

have been found to be slow to attend capacity building hence do not benefit at all. 

Another issue worth pointing out is that even when teachers avail themselves for 

in-service courses, they are offered insufficient programs characterized by 

inadequate and inappropriate content taught by incompetent trainers (Park & 

Sung , 2011). In the same breadth, Shabibi & silvennoinen (2018) reports that 

teachers lack the opportunity to exploit best practices associated with 

collaborations with school leaders and collegiality with their peers. 

 

We consider it common knowledge nowadays that teachers are invariably 

convinced that their voice and full participation during initial stages of 

curriculum innovation should never be under estimated; in line with this 

teachers’ mindset, studies have encountered situations that put teachers on 

collision course with their seniors in the Ministry of Education. To underscore the 

preceding standpoint we leverage revelation by two studies from extant 

literature, both whose findings are at variance with the present study. In their 
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study to find out teachers’ role in the development of English as a Foreign 

Language (EFL) in Saudi Arabia, Alnefaie and Gritter (2016) established that 

virtually all teacher respondents believed that their ministry of education 

considered them (teachers) as mere tools used to pass an already developed 

content over to learners. The afore-stated research funding closely mirrors the 

works of Troudi, & Alwan (2009) whose result demonstrated that teachers had 

mixed feelings towards innovation in that, while a few aspects of curriculum 

change were accepted, a large majority was rejected; further, tutors in this study 

reported low work morale citing their not being fully involved in curriculum 

development process; in other words, the educators were of the view that the 

curriculum change was imposed on them, hence felt that they had little to do with 

it. 

 In agreement with the findings of the present study is Areljung (2019) where 

teacher positive beliefs triggered adoption of pedagogical innovation. In the 

foregoing study, the tutors embraced new instructional approach because they 

conceptualized it to enable them to build on science content in their everyday 

participation in curriculum implementation, which they found more fulfilling 

when compared with hitherto teaching methods. In congruent with the above 

stated study is the research by Konig, Bremerich-Vos, Buchholtz & Glutsch 

(2020) which established that teachers accepted to adopt novel pedagogy because 

it was found to resonate with their self-serving beliefs. 

A critical aspect of teacher beliefs is that of tutor self-belief or amount of 

confidence that teachers possess. According to TALIS (2013), researchers, policy 

makers and practitioners are ideally in agreement that teacher self-efficacy is a 

critical teacher attribute and it is highly related to the type and quality teachers’ 

instructional practices, which in turn strongly correlate with learners’ academic 

achievement. The findings of the present study on age and adoption of 

pedagogical innovation agrees with Tunova (2012) and Areekkuzhiyil (2014) 

whose study revealed that teachers of professional experience longer than 15 

years to resist curriculum reforms, but supported it during their early years as 

teachers. This study reported that majority of the science teachers had a teaching 

experience of less than five years; hence they tended to adopt pedagogical 

innovations. 

 

4.1 Conclusions and policy implications     

 

Based on the findings, the null hypothesis was rejected; accordingly, it is 

concluded that the selected teacher characteristics do influence adoption of 21st 

Century pedagogies. Based on the findings, we recommend that the Ministry of 

Education in Kenya should put in place a mechanism to engender closer 

supervision and monitoring of all education inputs which impacts on education 

quality, right from pre-service teacher education though in-service teacher 
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education and training to secondary science curriculum implementation, if they 

hope to harness SMASSE pedagogical skills profitably. In particular, more 

financial resources should be invested to cause mounting of more vigorous 

capacity development of secondary science teachers on 21st Century pedagogical 

skills to boost their pedagogical content knowledge, attitude change and teacher 

motivation.  

 

4.2 Recommendations 

Based on the findings of the study, we have proposed the following 

recommendations: 

• Actors in education should ensure that prospective teachers are highly 

qualified before they embark on pre-service teacher education. 

• High quality professional development should be discharged. This 

would accord the teachers the relevant skills which they could 

leverage to realize high quality pedagogy to use to engender effective 

curriculum implementation. 

• Appropriate teacher motivation is key to cause teachers to settle for 

the business of executing their mandate of curriculum delivery. Many 

a times teachers in Kenya have absconded work and resorted to 

industrial action citing poor remuneration; going forward, the 

ministry of education has to confront this challenge if the situation is 

to be tackled once and for all. 

• Professional development efforts need to inculcate in teachers a sense 

of positive attitude and confidence both which are critical ingredients 

in adoption of pedagogical innovations. 

 

4.3 Limitations and implications for future research 

We do appreciate that our methodology was limited to one data collection 

instruments-science teachers’ questionnaires. Although the questionnaires 

facilitated collection of substantial amount of both qualitative and quantitative 

data for assessment of the role of selected teacher characteristics on adoption 21st 

Century pedagogies, more data collection tool should have been used for the 

purpose of triangulation. In this regard document analysis, focused group 

discussion, additional questionnaires (for principals and students) and lesson 

observation schedules should have been in order.  Content analysis needs to 

zero in on schemes of work, laboratory bookings, record of work and progressive 

records so as to generate a clue on extent of teacher adoption of 21st Century 

pedagogies. To correct this anomaly, future research of similar purpose should 

bring on board all the aforementioned data collection instruments. As Orodho 

(2005) aptly opines, probing questionnaires which are invariably inherent in 

interviews enhance collection of more in-depth data.  
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We used students’ scores as an indicator of adoption of 21st century pedagogies. 

The implicit of this thinking is that employing 21st Century pedagogies should 

automatically translate to improvement in learners’ achievement; however, in 

retrospect, this approach is clearly of limited practicality because of complexities 

associated with adoption innovation. For example, cultural mindset and school 

context will more often than not work at cross purposes to the intended out-comes 

(Ndirangu, 2013). To mitigate this adversity, future research should mind actual 

implementation of these pedagogies in the classroom using lesson observations to 

avail a complete picture of aspects like pronunciation and definition of technical 

terms in chemistry and biology.  

The present study was limited to selected teacher characteristics as determinants 

of adoption of 21stCentury pedagogy. While this research generated useful 

insights into this situation in Kisii County, incorporating of more variables or 

controlling for them would have given more complete and therefore more useful 

outcome. To be more specific, the role played by student characteristics (e.g. entry 

behavior, socio-economical background and attitude towards science and the 21st 

century pedagogies cannot be under estimated (Ogunkola, 2000 and Simiyu, 

2015); Consequently, upcoming studies should consider the preceding concerns.  

 

Acknowledgements 

I am profusely grateful to my supervisors; Professor Grace Nyagah and Dr. 

Rosemary Imonje for their guidance in writing this work. 

 



Omare, Nyagah, Imonje / International Journal of Curriculum and Instruction 12(2) (2020) 639-670 662 

References 

 
Agresti, A(2010). Analysis of ordinal categorical data (2nd ed.). John Willy & Sons. 

 

Alagul, O., & Gursel, F. (2019). Teacher who cannot change: experimental processes of physical 

education teachers by means of pedagogical innovations at the time of their professional 

development. Education and science, 44(197), 401-420. 

 

Alan, S. M., & Lisa, B. S. (2014). Is transfer of training related to firm performance? 

                        International Journal of Training and Development, 18(2).   HYPERLINK 

"https://10.1111/ijtd.12029"  https://10.1111/ijtd.12029  

 

Allinder, M. R. (1994).The relationship between teacher efficacy and instructional practices of 

special education teachers and consultants. Journal of Teacher Education and Special 

education , 17(2), 86-95 

 

Alnefaie, S. K., & Glitter, K. (2016). Teaches’ role in development of EFL curriculum in Saudi 

Arabia. Cogent Education, 3(1).   HYPERLINK 

"https://doi.org/10.1080/2331186x.2016.1240008"  

https://doi.org/10.1080/2331186x.2016.1240008  

 

Altinyelken, K.H. (2013).Teachers principled resistance to curriculum change: A compelling case 

from Turkey. 

  HYPERLINK "http://www.researchgate.net/publication/311509538"  

http://www.researchgate.net/publication/311509538  

 

Areekkuzhiyil, S. (2014). Attitude of teachers: The restructured curriculum at undergraduate level 

in kerala. Journal of research, Extent ion and development,t 2(5). 

 

Baldwin, T. T. Ford, K. J & Blume, B. D. (2009). Transfer of training 1988 - 2008: 

           An updated review and agenda for future research. Journal of Industrial 

            and Organizational Psychology, 24, 41-70. http://dx.doi.org/10.1002/9780470745267.ch2 

 

Burkey, P. F., Schul, S.A., Kearney, M. & Aubusson, P. (2018). Exploring teacher pedagogy, stages 

of concern and accessibility as determinants of technology adoption. Technology Pedagogy 

and Education, 27(2), 149-163.   HYPERLINK 

"https://doi/org/10.10801475939x.2017.1387602"  

https://doi/org/10.10801475939x.2017.1387602  

 

 CEMASTEA, (2015). Training report for primary ASAL INSET. Ministry of Education. 

http://www.cemastea.ac.ke 

 

CEMASTEA (2016a). Secondary school principals' workshop report. https:www.cemastea.ac.ke 

 

CEMASTEA (2016b). Report on secondary school - based INSET through lesson study, Ministry of 

Education.   HYPERLINK "https://www.cemastea.ac.ke.lessonstudyreport_final.pdf"  

https://www.cemastea.ac.ke.lessonstudyreport_final.pdf  

 

Cheng, K. (2017). Advancing 21st century competencies in East Asian Education System. Centre 

for Global Education. 



Omare, Nyagah, Imonje / International Journal of Curriculum and Instruction 12(2) (2020) 639-670 663 

 

Cohen, D. K. & Spillane, J. P. (1992). Policy and practice: The relation between governance and 

instruction. Review of Research in Education 18, 3-49. 

 

Cresswel, J. W. (2014). Research design: Qualitative and mixed method approaches (4th ed.), CA: 

sage. 

 

Crittenden, L. V., & Wilson, T. E. (2005). Content, pedagogy and learning outcomes in the 

international marketing course. Journal of Teaching in International Business, 17(1-2), 

81-101. https://doi.org/10.1300/J066v17n01_05 

 

Darling-Harmond, L. (2002). Teacher equality and student achievement: a review of state policy 

evidence. Journal of education policy analysis 8(1). 

 

Darlind-Hammond, L., Hyler, M. E. and Gardener, M. (2017). Effective teacher  professional 

development. Palo Alto, CA: Learning policy Institute.   HYPERLINK 

"https://learningpolicyinstitute.org/products/teacher-prof-dev"  

https://learningpolicyinstitute.org/products/teacher-prof-dev . 

 

Donovan P., Darcy, D. (2011). Learning transfer: The views of practitioners in Ireland. 

International Journal of Training and Development,5(2). 

                        https://doi.org/10.1111/j.1468-2419.2011.00374.x 

 

Envision. (2017, July 21st ). 6 key elements of 21st century classrooms design [blog post]. Retrieved 

from   HYPERLINK "https://www.envisionexperience.com/blog/6-key-elements-of-21st-

century-classroom-design"  https://www.envisionexperience.com/blog/6-key-elements-of-

21st-century-classroom-design  

 

Erringaton, E. (2004).The impact of teacher beliefs on flexible learning innovations: Some 

practices and possibilities for academic developments. Innovations in Education  and 

Teaching International, 41(1), 39-47.   HYPERLINK 

"https://dx.doi.org/10.1080/470329032000172702"  

https://dx.doi.org/10.1080/470329032000172702  

 

Freire, P. (1970).Pedagogy of the oppressed. Herder and Herder. 

 

Garcia, C. (2003). The Effects of teacher attitudes, experiences and background knowledge on the 

use of inquiry method of teaching in the elementary classroom. www.nmu.edu/webb  

 

Garet, M. S., Porter, C. A., Beatrice, F. B., & Yoon K. S. (2001). What Makes Professional 

Development Effective: Result From a National   Sample of Teachers. 

http://www.sstog.org/stable/3202507 

Glen, S. (2016). Test-retest reliability/repeatability. Retrieved from   HYPERLINK 

"https://www.statisticsshowto.com/test-retest-reliability"  

https://www.statisticsshowto.com/test-retest-reliability  

 

Goertz, P. (2015, February 21). 10 signs of a 21st century classroom [blog post] Retrieved from   

HYPERLINK "https://www.edutopia.org/discussion/10-signs-21st-century-classroom"  

https://www.edutopia.org/discussion/10-signs-21st-century-classroom  

 



Omare, Nyagah, Imonje / International Journal of Curriculum and Instruction 12(2) (2020) 639-670 664 

Gombe, G. K. B. (2019). Challenges faced by educators in the implementation of continuing 

teacher development: Gauteng province. Teacher Education in the 21st Century.   

HYPERLINK "https://doi.10.5772/intechopen.84836"  https://doi.10.5772/intechopen.84836  

 

Gregoire, M. (2003). Is it a challenge or a threat? A dual- process model of teacher’s cognitive and 

appraisal processes during conceptual changes. Education psychology review, 15, 147-179. 

              HYPERLINK "https://doi.org/10.1023/A:10234771,31081"  

https://doi.org/10.1023/A:10234771,31081  

 

Guskey, T. (1988). Teacher self-efficacy, self-concept and attitudes towards the implementation of 

instructional innovation. Journal of Teaching and Teacher Education, 4(1), 63- 69.    

HYPERLINK "https://doi.org/10.1016/0742-051x(88)90025-x"  https://doi.org/10.1016/0742-

051x(88)90025-x  

 

Guzdial, M. & Ni, L. (2007). What makes Teachers Change? Factors that Influence post – 

Secondary Teachers Adoption Of New Computing Curricular. Technical Report GT-IC-08-

02.Washington: MITRE 

 

Hosmer, D. W., Lemeshow, S., & Sturdivant, R. X. (2013). Applied logistic regression (3rd ed.). 

John Willy & Sons. 

 

Howard, S. K. (2013). Risk aversion: understanding teacher resistance to technology intergration. 

Technology, pedagogy and Education, 22(3), 357-372.   HYPERLINK 

"https://www.tandfonline.com/doi/pdf/10.1080/147593x.2013.802995"  

https://www.tandfonline.com/doi/pdf/10.1080/147593x.2013.802995  

 

Johansson, S., Myrberg, E. (2019). The role of teacher characteristics in student achievement in 

mathematics and student perceptions of instructional quality. Education Inquiry, 10 (4), 

275-299. 

              HYPERLINK "https://doi.org/10.1080/20004508.2019.1591844"  

https://doi.org/10.1080/20004508.2019.1591844  

 

Jorgenson, O. (2006). Why curriculum change is difficulty and necessary. Independent school 

magazine. Washington DC: National Association of Independent schools   HYPERLINK 

"https://www/nais.org/magazines-Newsletters/ismagazine/pages/why-curriculum-changeis-

difficult-and-necessary.aspx"  https://www/nais.org/magazines-

Newsletters/ismagazine/pages/why-curriculum-changeis-difficult-and-necessary.aspx  

 

Julianne, C., Turner, A. C., & Meyer, D. K. (2009). Teachers’ beliefs about students’ learning and 

motivation. In: Saha L.J., Dworkin A.G (eds). International handbook of research on 

teachers and teaching.Springer International handbook of Education, vol. 21. Springer, 

Boston, MA.    HYPERLINK "https://doi.org/10.1007/978-0-387-733317-3_23"  

https://doi.org/10.1007/978-0-387-733317-3_23  

 

 

Kamamia, L. N., Ngugi,T. N., Thinguri, W. R. (2014). Establihment of the extent to which the 

subject mastery enhances quality teaching to student-teacher during teaching practice. 

Internatinational journal of Education and Research, 2(7), 641-660. 

 



Omare, Nyagah, Imonje / International Journal of Curriculum and Instruction 12(2) (2020) 639-670 665 

Katie, L. A. (2015). Teacher’s perceptions of examining students’ thinking: Changing mathematics 

instructional practice. Congent Education, 2 (1). 

 

Kenya Institute of Curriculum Development, KICD. (2016). Research Report and Draft 

Framework for Teacher Education in Kenya. Government printer, Nairobi. 

              HYPERLINK "https://doi.org/10.1080/23311/186"  https://doi.org/10.1080/23311/186  x. 

2015 .1075329 

 

Kiamba, W. E., & Mutua, F. (2017). A critical review of the effect of teacher preparedness on 

students’ academic achievement: A research agenda. Scholarly Research Journal for 

Interdisciplinary Studies, 4(37), 8790-8798. 

 

Kimani, G., Kara, M.A. & Njagi, L. (2013). Teacher factors influencing student academic 

achievement in secondary schools in Nyandarua CountyKenya. Internal Journal of 

Education and Research,1(3), 1-14. http://hdl.handle.net/11295/81678   

 

Kleinbaum, D. G., & Klein, M. (2010). Logistic regression (3rd ed.). Springer 

 

Konig, Bremerich-vos, Buchholtz & Glutsh, N. (2020).  General pedagogical knowledge, 

pedagogical adaptivity in written lesson plans, and instructional practice among pre-

service teachers. Journal of curriculum studies.    HYPERLINK 

"https://doi.org/10.1080/00220272.2020.1752804"  

https://doi.org/10.1080/00220272.2020.1752804  

 

Kothari, C. R. (2004). Research methodology: Methods and techniques. 2nd Edition, New Age 

International Publishers. 

 

Kul, U. & Cellik, S. (2017). Exploration of pre-service teachers’ beliefs in relation to mathematics 

teaching activities in classroom –based setting. International journal of research in 

Education and science, 3(1), 245-257.  

 

Lazarov, L. (2018). Education in the 21st century- pedagogical approaches in digital environment. 

E-teacher information system, Eastern Academic Journal, issue 2, 13-25. Article-18-2-

2.pdf 

 

Levin, B. & Fullan, M. (2008). Learning about system renewal. Journal of Educational 

Management, Administration and Leadership, 36(2), 289-303. 

https://doi.org/10.1177/174114320708778 

 

Li, Y. & Lu, X. (2019). Constant self –initiated teacher change, factors and mechanisms: A 

narrative inquiry.   Cogent  Education 6(1). 

                      https://doi/10.1080/2331186X.2019.1588089 

 

Livingston, K. (2012). Independent learning In: Seel, N. M. (ed) Encyclopaedia of sciences of 

Learning, Springer. https://doi.org/10.1007/978-1-4419-1428-6  

 

Maaji, A. S. (2008). Evaluation of Vocational technical training programmes inNothern Nigerian 

Prisons [ Unpublished Ph.D Dissertation]. Department of vocational teacher education. 

University of Nigeria, Nsukka]. http://oer.unn.edu.ng/read 

 



Omare, Nyagah, Imonje / International Journal of Curriculum and Instruction 12(2) (2020) 639-670 666 

Mascolo, M. (2009). Beyond student centered and teacher-centered pedagogy: Teaching and 

learning as a guided participation. Pedagogy and the Human sciences, 1(1), 3-27. 

 

Mayer, D., & Marland, P. (2007). Teachers’ knowledge of students: A significant domain of 

practical knowledge? Asian-pacific Journal of teacher education, 25(1), 17-34.   

HYPERLINK "https://doi.org/10.1080/1359866970250103"  

https://doi.org/10.1080/1359866970250103  

 

Mutch, C. (2012). Curriculum change and teacher resistance. 

www.researchgate.net/publication/298564397  

 

Mwangi, T. J., & Kibui, W. A. (2017). Effect of chemistry practicals on students’performance in 

chemistry in public secondary schools in Machakos and Nairobi Counties in Kenya. 

International Journal of Science and Research, 6(8),586-588. ART201758884.pdf 

 

Ndirangu, C. W. (2013). Factors influencing teachers’ level of implementation of SMASSE 

innovation in Nyeri County, Kenya [ Unpublished PhD thesis]. University of Nairobi 

Repository, http://hdl.handle.net/11295/63524  

 

Ndirangu, M., Kathuri, B, C., & Mungai, B. (2003). Improvisation as a strategy for providing 

science teaching resources: An experience from Kenya. International Journal of 

Educational Development, 23(1), 75-84. HTTPS://doi. 10.1016/S0738-0593(01)00054-2   

 

Nisbet, R. I., & Collins, J. M. (1978). Barriers and resistance to innovation. Australians Journal of 

Teacher Education, 3(1), 2-29.   HYPERLINK 

"https://ro.ecu.edu.au/cgi/viewcontent.cgi?article=1019"  

https://ro.ecu.edu.au/cgi/viewcontent.cgi?article=1019  & content=ajte 

 

Nundy, S., Dillon, J. and Dowd, (2009). Improvising and encouraging teacher confidence in out-of 

classroom learning: the impact of Hampshire Trailblazer project on 3-13 curriculum 

practitioners. Interdisplinery Journal of primary, Elementary and early Years Education, 

37(1). 61-73. https://doi.org/10.1080/03004270802291889 

 

OECD (n.d.). Teachers’ pedagogical knowledge and the teaching profession: background report   

and project objectives.background_document_to_symposium_ITEL_FINAL.pdf. 

 

OECD. (2005). Teachers matter: Attracting, developing and Retaining Effective Teachers.    OECD. 

 

OECD. (2018). Understanding innovative pedagogies: Key themes to analyze new approaches to 

teaching and learning. OECD Education Working paper No 172. 

www.oecd.org/edu/working papers 

 

Ogheneovo, A. A., & Otaibe, A. O. (2015). A review of the methods and strategies appropriate to 

the teaching and learning of office technology and managements in the 21st century. 

Global Journal of Interdisciplinary Social Sciences, 4(2), 28-32. 

 

Ogunkola, T. B. (2000). The relationship between cognitive entry behavior Performance of some 

Nigerian secondary school students. IFE Psychology lA , 8. https://doi. 

10.4314/ifep.v8i2.23587 

 



Omare, Nyagah, Imonje / International Journal of Curriculum and Instruction 12(2) (2020) 639-670 667 

Oloruntegbe, K. O. (2011). Teacehrs’ involvement, commitment and innovativeness in curriculum 

development and implementation. Journal of Emerging Trends in Educational Research 

and Policy Studies 2(6), 443-449. 

 

Orafi, M. S. (2008). Investigating teachers’ practices and beliefs in relation to curriculum 

innovation in English language teaching in Libya [ Unpublished  Ph. D. thesis]. University 

of Leeds. 

 

Orit, A., U. & Eshet, Y. A. (2011).Teachers in a world of change: Teachers' knowledge and 

attitudes towards the implementation of innovative       

 technologies in school. Inter-disciplinary Journal of E-learningwa, 7. 

http://doi/10.28945/1525 

 

Owusu, A. A., & Yiboe, K. T. (2013). Teacher qualifications, experience and perceptions as 

predictors of implementation of the French curriculum in Ghana. International Journal of 

Education and Research, 1(10), 1-12. 

 

Park, M., & Sung, Y. (2011). Teachers’ perceptions of the recent curriculum reform and their 

implementation: what can we learn from the case of Korean elementary teachers?  Asian 

Pacific Journal of Education, 33(1), 15-33.   HYPERLINK 

"https://doi.org/10.1080/02188791.2012.756391"  

https://doi.org/10.1080/02188791.2012.756391  

 

Randall, M. M., & Cox,  A. J. (2015). Learner-centered pedagogy: Considerations for application in 

a didactic course. The professional counselor, 5(3), 379-389. 

https://doi.10.15241/mm.5.3.379 

 

Reeves, D. B. (2004). Accountability for learning: How teachers and school leaders can take 

           charge. Alexandria , VA: Association for supervision and curriculum Development. 

            29afa53fb66dac58a6e482bfe99ce38397d2.pdf 

 

Rydaer, J, Banner, I. (2012). School teachers experience of science curriculum reform. 

International Journal of science Education, 35(3), 490-513.   HYPERLINK 

"https://doi.org/10.1080/09500693.2012.665195"  

https://doi.org/10.1080/09500693.2012.665195  

Sadler, M.P., Sonnert, G, Coyle, P. H., Cook-smith, N. & Miller, L. J. (2013). The influence of 

teachers’ knowledge on student learning in middle school physical science classrooms. 

American Educational Research Journal 50(5), 1020-1049.   HYPERLINK 

"https://doi.org/10.3102/0002831213477680"  https://doi.org/10.3102/0002831213477680  

 

Sagiman, M. D. S., & Herawan, T. (2018).Assessing teacher competence and its follow-up to 

support professional development sustain ability. Journal of Teacher Education for 

Sustainability 20(1), 106-123. https/doi.10.2478/ites-2018-0007 

 

Savina, N. N. (2019). Major factors of teachers’ resistance to innovations. Journal of Public 

Education, 27(104).   HYPERLINK "http://doi.org/10.1590/50104-40362019002701807"  

http://doi.org/10.1590/50104-40362019002701807  

              HYPERLINK "https://doi.10.15390/EB.2019.8016"  https://doi.10.15390/EB.2019.8016  

 



Omare, Nyagah, Imonje / International Journal of Curriculum and Instruction 12(2) (2020) 639-670 668 

Saxena, S. (2013, December 20th). Top 10 characteristics of a 21st century classroom [blog post] 

Retrieved from   HYPERLINK "https://edtechreview.in/news/862-top-10-characteristics-of-

a21st-century-classrooms"  https://edtechreview.in/news/862-top-10-characteristics-of-

a21st-century-classrooms  

 

Schovid, R. (2018). Pockets of excellence: Teacher beliefs and behaviors that lead to high school 

achievement at low achieving schools. Sage Open, 8(3).    HYPERLINK 

"https://doi.org/10.1177/2158244018797238"  https://doi.org/10.1177/2158244018797238  

 

Serdyukov, P. (2017). Innovation in education: What works, what doesn’t and what to do about it? 

Journal of Research in Innovative Teaching and Learning.     HYPERLINK 

"https://www.emerald.com/insight/content/doi/10.1108/JRIT-10-2016-0007-ful-html"  

https://www.emerald.com/insight/content/doi/10.1108/JRIT-10-2016-0007-ful-html  

Shabibi, S. A., & Silvennoinen, H. (2018). Challenges in education system affecting teacher 

professional development in Oman.  Athens Journal of Education, 5(3), 261-282.    

HYPERLINK "https://doi.org/10.30958/aje.5-3-3"  https://doi.org/10.30958/aje.5-3-3  

 

Simiyu, C. P. (2015). Influence of institutional and learners’ characteristics on students’ academic 

achievement [Unpublished Ph.D Thesis, University of Nairobi]. University of Nairobi 

Repository, http://hdl.handle.net/11295/90359 

 

SMASSE INSET, (2010). Secondary school situational analysison supervision    of ASEI-PDSI at 

school level in Kenya [Paper presentation] Kenya Science Teachers College. 

  

Somekh, B. (2008). Factors affecting teacher pedagogical adoption of ICT. In international 

handbook of information technology in primary and secondary education.   HYPERLINK 

"https://doi.org/10.1007/978-0-387-73315-927"  https://doi.org/10.1007/978-0-387-73315-927  

 

TALIS. (2013). Teacher questionnaire TALIS-2013-England-Teacher-Questionnaire.pdf 

 

TALIS. (2018). Conceptual framework. https.//dx.doi.org/10.1787/799337C-2-en. 

 

Tan, P. J., Choo, S. S, Kang, T & Liem, D. A. G. (2017). Education for twenty-first century 

competencies and future-ready learners: Research perspectives from Singapore. Asian 

pacific Journal of Education, 37(4), 425-436.   HYPERLINK 

"https://doi.org/10.1080/02188791.2017.1405475"  

https://doi.org/10.1080/02188791.2017.1405475  

 

Taylor, C., Spacco, J., Bunde P. D., & Zenme, T. (2018). Promoting the adoption of computer 

studies educational innovations. In proceedings of IT; CSE 2018, Larnaca, Cyprus, June 

2018.   HYPERLINK "https://doi.org/10.1145/nnnnnnn.nnnnnnn"  

https://doi.org/10.1145/nnnnnnn.nnnnnnn  

 

Terhart, E. (2013). Teacher resistance against school reform: reflecting an inconvenient truth. 

School Leadership and Management, 33(5), 486-500.   HYPERLINK 

"https://doi.org/10.1080/13632434.2013.793494"  

https://doi.org/10.1080/13632434.2013.793494  

 



Omare, Nyagah, Imonje / International Journal of Curriculum and Instruction 12(2) (2020) 639-670 669 

Thieman, G. Y. (2000). Factors influencing middle school teachers to change classroom practices in 

response to standards –based assessment. Dissertations and theses. Paper 1461 

 

Tschannen-Moran, M, A.  (2009). Sources of self- efficacy: Four professional development formats 

and their relationship to self-efficacy and implementation of a new teaching strategy. 

Elementary School journal, 110(2), 228-245.   HYPERLINK 

"https://eric.ed.gov/?id=EJ863503"  https://eric.ed.gov/?id=EJ863503  

             HYPERLINK "https://pdxscholar.library.pdx.edu/openaccessetds/146110.15760/etd.1460"  

https://pdxscholar.library.pdx.edu/openaccessetds/146110.15760/etd.1460  

 

Troudi, S., & Alwan, F. (2009). Teachers’ feelings during curriculum change in the United Arab 

Emirates: opening Pandora box. Teacher development, 14(1), 107-121.   HYPERLINK 

"https://doi.org/1080/13664531003696659"  https://doi.org/1080/13664531003696659  

 

Tumova, A. (2012). Effects of age and length of professional experience on teachers’ attitude to 

curriculum reform. Central European Journal of public policy 6(2), 84-99. 

                       https://www.researchgate.net/publication/289266514 

 

Ude, C. V., & Ebuor, N. C. (2019). Effect of biology practical on the academic achievement of senior 

secondary school biology students.   HYPERLINK "https://researchgate.net"  

https://researchgate.net  

 

Ukoha, U. A., & Eneogue, U. N. (1996). The instructional process. In B. A. Ogwo (ed) Curriculum 

development and educational technology. Markurdi: Onaivi Printing and Publishing 

Limited. 

 Wacker, C., & Olson, L. (2019). Teacher mindsets: How educators’ perspective shape student 

success. Future Ed, Gorgetown University. 

 

 Webster, A. Mc Neish, D., Scott, S., May- hard, L., & Haywood, S. (2012). What influences 

teachers to change their practice? A rapid research review. Short Policy Report No. 

12/07,University of Bristol, United Kingdom. www.cubec.org.uk. 

 

Westbrook, J., Durrani, N., Brown, R., Orr, D., Pryor, J., Boddy, J. & Salvi, F. (2013). 

             Pedagogy, curriculum teaching and teacher education in developing countries. Center for 

International Education, University of Sussex. Final_pedagogy_evidence_brief.pdf  

 

Williams, Y.  (2020). Introduction  to  reliability.  Retrieved  from 

https://study.com/academy/course/business-calculus-lesson-plans.html 

 

Wireman, M . (2016, December 3). 4 key elements of 21st century classroom design [blog post]. 

Retrieved from https://www.gettingsmart.com/2016/16/12/21st -century-classroom-design/ 

 

Yariv, E. (2011). Deterioration in Teacher’s performance: causes and some remedies. World 

Journal of Educations, 1 (1), 81-91.  

 

Zimmerman, J. (2006). Why some teachers resist change and what principals can do about it 

NASSP Bulletin, 90 (3) 238-249. https://doi.org/10.1177/0192636506291521 

 

Zimmerman, T. (2016). The must have qualities of a 21st century classroom. [blog post]. Retrieved 

from https://info.benq.us/blog/the-must-have -qualities-of-a-21st-centuryclassrooms/ 

https://study.com/academy/course/business-calculus-lesson-plans.html
https://www.gettingsmart.com/2016/16/12/21st%20-century-classroom-design/
https://doi.org/10.1177/0192636506291521
https://info.benq.us/blog/the-must-have%20-qualities-of-a-21st-centuryclassrooms/


Omare, Nyagah, Imonje / International Journal of Curriculum and Instruction 12(2) (2020) 639-670 670 

 

 

Copyrights 

Copyright for this article is retained by the author(s), with first publication rights granted to the Journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons 

Attribution license (CC BY-NC-ND) (http://creativecommons.org/licenses/by-nc-nd/4.0/). 

 


