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ABSTRACT
The quest to integrate ICT in Tanzania’s secondary schools and teachers education is reflected in the National ICT Policy for Basic Education (URT, 2007).This study investigated the use of Video- based Instructional materials in enhancing teaching and learning biology in secondary schools. Through purposive sampling, a total of 168 students and two (2) teachers were involved in the study.  Methods of data collection employed were questionnaires, structured interview, observation and paper- and- pencil instruments. A holistic case study of research design and quasi- experimental design were adopted. Both qualitative and quantitative data were collected, where by qualitative data were analyzed through data reduction techniques, SPSS methods were used to analyze quantitative data where frequency tables, percentage and t-test were computed, paper and pencil  data were analyzed by mean and standard deviations.  

The findings of this study indicated that there is lack of teaching and learning resources in secondary schools and also students who taught using VIM showed high gain in their test results than those taught in a traditional approach. It was concluded that the use of VIM in teaching and learning should be one of the ways to reduce the problem of shortage of teaching and learning resources and improve teaching practices of teachers in schools. Therefore it was recommended to government of Tanzania through MoEVT to provide computers in schools so as to improve teaching and learning process.
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CHAPTER ONE
1.0 INTRODUCTION
1.1 Overview
This chapter introduces background of the study that investigated the use of Video-based Instructional Material (VIM) in enhancing teaching and learning of biology in selected secondary schools in Ilala districts in Dar es Salaam. The chapter is organized into the following sub sections:  background of the problem, research objectives, research questions, and significance of the study, limitations and delimitations of the study.
1.2 Background of the Problem
Determinations towards exploitation of ICT in teaching and learning in secondary schools in the developed world and in some parts of developing worlds are increasing dramatically (Voogt, 2010; Collis & Moonen, 2001; Nihuka, 2008; Kafyulilo, 2013; Agyei &Voogt, 2012). The use of ICT in education in most of the developed world is for specific reasons including enhancement of access to learning resources, improvement of classroom interactions, for language and cognitive development (Voogt, 2010; Collis & Moonen, 2001). In the context of the developing world and in most sub- Sahara African countries in particular, studies on the exploiting ICTs in the teaching and learning in secondary schools are emerging so fast (Kigobe, 2013; Senzige & Serukesi, 2003).  
 In Tanzania, the integration of ICT in teacher’s education and secondary schools is well reflected in ICT policy for Basic Education (URT, 2007: ICT Policy). According to the ICT Policy, the Government is determined to enhance education delivery through ICT (Tanzania, Ministry of Communications and Transport, 2003). This Policy recognizes the potential for ICT to offer new opportunities to enhance education and to improve the quality of education in the country. On realizing this, the Tanzania Ministry of Education formulated a more specific Policy to guide the integration of ICT in education (MoEVT, 2007). Among other things, this policy aims at integrating ICT in secondary schools to enhance access to education and improve teaching and learning process in schools.
Following the ambitions stipulated in the Policy document, the Government of Tanzania through MoEVT introduces ICT curriculum in Teacher Training Colleges in order to equip student –teachers with the relevant skills on ICT application in teaching. A similar trend is also observed in universities where there is a specific course known as Educational Media and Technology which introduces student-teachers about ICT application in education. 

Up to now teachers’ professional development/ preparation in education colleges and universities lack pedagogical ICT skills.  For example the 2009 ICT diploma syllabus is silent about how the ICT teacher can use ICT in teaching a certain subject. Nihuka, (2011) did an analysis study on Educational Media and Technology Instructional  Materials course (OED 202) of Open University of Tanzania and discovered some  weakness: that the material does not discuss issues related to promoting the knowledge of how and when student-teachers can use particular ICT in education. Teacher education course on ICT must seek to systematically guide novice users of technologies on how and when to use any specific technology otherwise they will always avoid using them (Hughes, 2004). Student-teachers need the knowledge of the problem, what technology is suitable to address such a problem and at times they need knowledge on how to use the technology in a given situation (Zhao, 2003). Also the instructional material does neither discuss the basic pedagogical approaches that can be enhanced by ICTs, nor does it focus any particular academic discipline content.  This means that many secondary education teachers who are in the pool of education today lack these skills. 


Teaching is becoming one of the most challenging professions in our society where knowledge is expanding rapidly and modern technologies are demanding teachers to learn how to use these technologies in their teaching. While new technologies increase teachers’ training needs, they offer part of the solution. Although teacher training colleges had the necessary ICT facilities since 2004, teachers graduating from these colleges are not able to embrace ICT use in teaching (Kafyulilo, 2010). Despite the presence of such ICT facilities in the schools, few teachers use them as teaching and learning tools. (MoCT, 2003 and Unwin, 2005) points out that in some schools the facilities are not used at all. It’s not yet established from research why these teachers cannot u se technology despite the training they attended. Schools have computers but teachers only use for administrative purposes like writing tests (MS word), preparation of school database (Excel) and communication (Internet) but not for teaching and learning in the class. 
Across Africa and most developing countries there are many challenges in bringing ICTs into the education process in general. Anderson (1997) and Hennessy & Onguko (forthcoming) have identified a range of physical and cultural factors that affect ICT use by teachers, including lack of reliable access to electricity, limited technology infrastructure (especially internet access, bandwidth, hardware and software provision), language of instruction and available software; geographical factors such as country size, terrain and communications; demographic factors such as population size, density and dispersion. The issues of access are further exacerbated by extreme poverty, growing prevalence of HIV/AIDS, and a lack of political will to alleviate the situation through proper planning. In addition, educational factors including levels of teachers‟ own education and literacy rates, and access to professional development play an important role. Indeed many studies indicate that it is teachers‟ attitudes, expertise, lack of autonomy and lack of knowledge to evaluate the use and role of ICT in teaching (or technophobia in teachers) that are the prominent factors hindering teachers‟ readiness and confidence in using ICT support. There is also a general inadequacy of learning resources, course curricula and other learning materials that incorporate ICT use.   
 Despite the above mentioned challenges, there are still a lot of opportunities that the government, schools and teachers can use to enhance their technology integration includes:  Presence of ICT education policy. Previously, ICT integration in education was being done without a policy framework to guide since 2007, Tanzania has the ICT policy for implementation of basic education which provides the framework for ICT integration in education. Also presence of highly ICT motivated teachers. For any educational policy or innovations to be successfully implemented it needs to be accepted by teachers. In Tanzania teachers agree that ICT is a useful tool for transforming classroom practices (Kafyulilo, 2011). As said earlier, majority of teachers do not know how a computer can be integrated in teaching and learning process. 
The development of Technological Pedagogical Content Knowledge (TPACK) framework which guides the integration of technology can help teachers to understand Learning of TPACK can have a far reaching impact in the development of technology integration competencies among teachers. (Koehler, Mishra, Hershey, & Peruski, 2004; Mishra &, Koehler 2006; Koehler & Mishra, 2008). Furthermore, the growing concept of teachers collaboration; teachers have for a long time worked in isolations, whenever they face any difficult as they work with technology they use to give up. Idea of teachers’ collaboration can provide teachers with the opportunity to share their knowledge, skills, abilities and experiences as they design their technology integrated lessons (Nihuka, 2011). 
There are also other initiatives to use ICT for teacher training. For example, an ICT-based in-service teacher education project for secondary school teachers providing training on pedagogy and subject specialized education was developed by the Mid Sweden University (MiUn) which has a vast experience of distance education, flexible learning and teacher training and the MoEVT. The project is supported by the Open University of Tanzania (OUT) and the University of Dar Es Salaam (UDSM). The overall purpose of the project was to enhance the performance of the secondary teachers by providing training on pedagogy and subject specialized education. Teachers will be trained through ICT-based short courses which will be tailored to the needs of teachers in particular subject area.  Action research on the use of e affordable technologies to support teaching and learning is going on in the same University ( Swarts & Wachira, 2010). Many different types of technology can be used to support and enhance learning. According to Marshal, 2002 various technologies deliver different kinds of content and serve different purposes in the classroom. Word processing and e-mail promote communication skills; database and spreadsheet programes promote organizational skills; and modeling software promotes the understanding of Science and Mathematics concepts. It is important to consider how these electronic technologies differ and what characteristics make them important as vehicles for education (Berker, 1994).   
                                       
1.3 Statement of the Problem 
In spite of the efforts by the Government of Tanzania through MoEVT to integration ICT in secondary schools, evidence have indicated that only a limited number of teachers use ICT to improve the teaching and learning processes in most schools in Tanzania (Kigobe, 2012; Senzige, 2003). Research studies on performance of science and mathematics in Tanzania indicate that the status of science teaching and learning is poor due to lack of enough and appropriate facilities in schools (MoEVT, 2007). It was envisaged that traditional lecture based pedagogical practice might not be the best approach to support deep understanding of biology subject among students. In this case, it was found that an alternative ICT based approach can be used to enhance teaching and learning of biology in secondary schools (MoEVT, 2007). Studies have shown that effective teaching and learning of biology can be enhanced by using VIM (Romanov, 2007). 

In this study, a two days short training program were organized to orient secondary school biology teachers on how they could exploit ICT {Video – based Instructional Materials (VIM)} in enhancing teaching and learning process. According to Voogt, (2005), orientation makes teachers learn how and when to integrate technology applications in their teaching. In the training, teachers learned pedagogical knowledge on how to integrate VIM in the teaching of biology including how to design the lessons plans that are supported by VIM. Also, through orientation teachers were equipped with relevant skills on how to manage classroom interactions and assessment practices in the learning environment that uses VIM.

 1.4 Objective of the Study
1.4.1 Main Objective 
The main objective of the study was to examine the use of Video-based Instructional Materials in enhancing teaching and learning biology in secondary schools in Dar Es Salaam, Tanzania. 
1.4.2 Specific Objectives
1. To explore teachers and students’ experiences with their current way of teaching and learning biology,
2. To examine the challenges teachers and students encounter in their current way of teaching and learning,
3. To explore knowledge gained by teachers from school- based training,
4. To identify the support needed by teachers during implementation of VIM lessons,
5. To examine teacher’s use of knowledge from training in implementing VIM lessons,
6. To examine teachers and students’ experiences with the VIM biology lessons,
7. To examine the impact of VIM on students learning outcomes.


1.5 Research Questions
The main research question for this study was how Video-based Instructional Materials could be used to enhance teaching and learning biology in secondary schools?
1.  What are teacher’s and students’ experiences with their current way of teaching and learning?
2. What challenges do teachers and students encounter in their current way of teaching and learning biology?
3. What knowledge do teachers acquire during the school- based training?
4. What support do teachers need during implementation of VIM lesson?
5. In which ways do teachers use knowledge from training in implementing VIM lessons? 
6. What are teachers and students’ experiences with the VIM biology lessons?
7. What are the impacts of VIM lessons on student’s learning outcomes? 
1.6 Significance of the Study
The pedagogic uses of the computers first necessitate the development, among teachers as well as students, of skills and attitude related to effective use of information and communications technologies. Second to equip teachers with essential knowledge and skills about preparation of lesson plans that use VIM in teaching and learning science subjects especially chemistry, physics, and biology. By using VIM as a teaching tool, some science concepts which have been difficult to explain to students and understand will provide part of solution.  Third, is to help teachers to improve their classroom practices. As portrayed in the earlier sections, a fairly good number of teachers lack effective classroom interaction skills. However, teachers as any other human being are hesitant to change due to the uncertainty involved in predicting the outcome of the change. The study embarks on the development of exemplary teacher and student materials, which are to be used in professional training to encourage the change process. The fourth aspect is to enable teachers to make use of the computers that are available in their schools in a more positive and effective way in teaching. Teachers acquire the skills necessary to use the computers as well as designing lesson materials that students can use to improve their learning and understanding. 

Finally, students found a learning program that used video to be more useful than one without video (Montazemi, 2006). ; helping recall previous learning; providing new instructional stimuli; activating the learner’s response; providing systematic and steady feedback; facilitating appropriate practice; sequencing learning appropriately; and providing a viable source of information for enhanced learning. Teachers who use this system of instructional strategy would be able to kindle in the hearts of the learners a desirable attitude towards VIM in their entire way of life.


1.7 .0  Scope, Limitation, and the Delimitation of the Study
1.7.1 Scope of the Study
The study will focus on the use of VIM in teaching and learning biology in public secondary schools in Ilala District. Two schools will be dealt with; those are Jangwani and Benjamin Mkapa secondary schools, which will take the representativeness and generalizability of the whole situation at the National level. Teachers in the training will be required to prepare at least four biology Lesson Plans supported by VIM and teach them. Classes involved will be two form four science classes.  
1.8 Definition of Key Terms
ICT means Information and Communication Technologies. Is the range of tools and techniques relating to computer-based hardware and software and internet connectivity.  Teachers can use a range of tools such as computers, CD-ROMS, video, internet to enhance teaching processes (UNESCO 2003).
VIM-Video-based Instructional Materials are short video clips prepared to be used as teaching and learning tools during classroom instruction. They are the moving pictures with sounds emphasizing or elaborating what the teacher would be teaching in the class. For example, in the topic of growth, the concept cell division by mitosis can be difficult for students to understand, but when video clip showing process of mitosis is displayed for two minutes and repeatedly students understand more.

CHAPTER TWO
2.0 LITERATURE REVIEW
2.1 Introduction
This chapter provides an account of literature reviewed on the use of Video-based Instructional Materials (VIM) in enhancing teaching and learning biology in secondary schools. The literature review based on the research objectives outlined in chapter one which were; teachers and student’s experiences and challenges encountered in their current way of teaching and learning, knowledge gained by teachers from training, the support needed by teachers during preparation of VIM lesson plans, teacher’s use of knowledge from training in implementing VIM lessons, teachers and students’ experiences with VIM and lastly the impact of VIM lessons on students learning.

2.2. Literature Review
2.2.1 Teachers and Students’ Experiences with their Current ways of Teaching and Learning
The essence of teaching is to bring about a change in the behavior, attitude and thinking of the learner. The teaching approach that the teacher adopts in order to bring about this change is very important. The current situation in most secondary schools in Tanzania reveals several shortcomings particularly in terms of the teaching and learning process. A study by Ambrose (2012) which  investigated challenges faced by teachers in the implementation of Learner Centered Approach (LCA) have revealed that the traditional teacher-centred lecture (chalk and talk) approach, which emphasises the transfer of knowledge and skills and rewards memorisation, is still a predominant teaching format in most Tanzanian secondary schools as well as in most  sub-Saharan countries. According to Ambrose (2012), teachers do not use participatory methods in their teaching due to lack of enough time to implement LCA in secondary schools since participatory methods are by nature time consuming (Meena, 2004).

In another study, Osaki (1999) found that in many schools, pupils read teachers' notes instead of textbooks, and hence teachers are the main source of information and knowledge. The students may have textbooks, but choose to rely on teachers' notes. These notes often encourage rote learning in order to pass examinations. Such approaches are only successful for tasks that demand rote memorization; but have not been shown to be effective for teaching higher-order thinking and problem solving (e.g. Anderson, 1997; Saunders, 1992). The situational analysis study by Chonjo et al. (1996) also revealed that science teaching was in a poor state with regard to necessary inputs in the schools (e.g. books, laboratory supplies, good teachers) and teaching and learning processes (classroom presentations, teacher-pupil relations, management of teaching and learning resources, and professional development and support). 

The same study by Ambrose, (2012) revealed that all teachers in all four schools visited in her study had no lesson plans when entering their respective classrooms. Regardless of the fact that lesson plans keep teachers on track for the whole lesson, the findings from the study showed that none of the observed teachers had planed their lessons. This is still in line with the study by Chonjo (1980) who noted that the majority of teachers did not make preparations for teaching.  Although many secondary schools in Tanzania are faced with serious problems of lack of teaching materials, available materials such as models, charts, preserved specimens and even computers were not used (Unwin, 2005). The findings are consistent with Chonjo and colleagues (1996) as well as Osaki (1999) that teachers were not using available materials and equipment which rather remained locked up in cabinets full of dust. In some schools, even laboratories were not used at all until during examinations.

Also teachers claim that syllabi are too long to be covered within the available timeframe. Thus they are forced to teach in a rush to meet examination requirement (Leeuw, 2003), which in turn does not contribute to any meaningful learning. Due to rapid increase of schools in Tanzania, enrolment of students has increased. Many schools have experienced the shortage of teachers, and as a consequence, teachers have a big work load, for instance, in some of the secondary schools one can find two or three teachers teaching one subject from form one to form four and those classes have to be divided into streams A to D or more. Due to this teachers comment that they find difficulties to teach as competence-based curriculum demands, MOEVT (2003).

2.2.2 Challenges Facing Teachers and Students in Their Current Way of Teaching and Learning
Teachers face a number of challenges that make their teaching infective in schools. Such challenges includes: lack of interest amongst students to study science subjects  and mathematics (Mokter, 2011), limited teaching and learning facilities in schools, lack of classroom interactions which reduce the enjoyment  effective learning of science subjects by students and large class size which affect effective learning (Ambrose, 2012; Nihuka & Ambrose, in-press; Nkuba, 2012). 
2.2.2.1 Students Lack of Interest to Study Science and Mathematics in Schools
This is the case for US were the mean score in science and mathematics are lower than expected. Even with coherent action taken by the government and various institutions, the US cannot produce a sufficient number of experts in science, mathematics and technology fields to meet national and global needs (Mokter, H. and Michael, R. 2011). In the fields of STEM (science, technology, engineering and mathematics) education majority of secondary school students fail to reach proficiency in math and science (Kuenzi, 2008; Olivos-Kah, 2006) because of the fact that many science and math teachers in the US have not majored or minored in these subjects due to lack of interest. 

In Sub-Saharan Africa (SSA) lack of interest in science and mathematics subjects is considered to be a challenge in most of its countries. According to the 2005 Euro barometer study on European reports, it was revealed that the reason as to why youth in schools are currently not interested in taking science subjects are complex, however, the evidence indicates that there is a connection between attitudes towards science subjects and the way in which science subjects are taught. Similarly, the studies by Lyon (2005) acknowledged that the decline of interest among young learners in science subjects in Tanzania and probably in other countries is a result of how science is taught and learnt. Studies reveal that the teaching and learning of science is more theoretical than observational, experiential and experiment based, this situation affects the interest of students to take these subjects in their higher studies (Speering & Rennie (1996). Poor and inappropriate teaching methods do negatively affect the learners’ beliefs about science (Kiboss, 2002; Ndirangu, 2000). 
Speaking in the Parliament session in 2008, the former minister of Education and Vocational Training Prof. Jummanne Magembe noted that, there was a drop in science subject choice for students in secondary schools especially for those going for Advanced Secondary Education in Tanzania due to lack of interest. This was specifically in mathematics, biology, physics and chemistry where by the decrease was said to range from 30% in 2005 to 25% in the year 2009 (NECTA, 2005; 2009). 
Since the world is now rapidly changing due to the newly invented Information and communications technology (ICT) which is greatly needed in teaching and learning, Osaki (2002) argues, there is a need to educate and train science and mathematics teachers to use effective strategies in teaching to make science exciting and enjoyable. VIM as a tool for teaching and learning is seen as a potential means of improving curriculum design, incorporating the use of computers. Teachers have a part to ensure our students leave the secondary school with adequate level of knowledge and with applicable skills in biology, physics, chemistry and other opportunities offered by ICT and multimedia Beáta, J. (2011).

2.2.2.2 Lack of Supportive Facilities and Resources 
Teaching and learning resources and facilities are very important In the process of learning. Many schools do not have enough books, equipped laboratories, ICT facilities, the few to mention.
Over time the library size has remained the same. As such existing libraries cannot accommodate the huge number of students; even the books available in the libraries are outdated.  Teachers rely on old books and they even taught their students from past materials used in old syllabi which prepared students to acquire content and not competences Hakielimu, (2006). With respect to the capacity of the educational system to meet Tanzania’s national development goals, findings of the study by UNESCO (2009) reveal acute shortages of science teachers and other resources such as text books and teaching aids in secondary schools across the country. The need is particularly acute in science, mathematics and technology education. Also to some schools the teaching and learning resources might be present but teachers may choose not to use them, these are the libraries, laboratory facilities, text books and reference books (Unwin, 2005). The opportunity to interact with teaching and learning materials was very narrow and teachers are not committed to improvising from local materials Ambrose, (2012). 
Since the world is now rapidly changing due to the newly invented ICTs, as a medium for teaching and learning is seen as a potential means of improving curriculum design, incorporating the use of computers. Furthermore, Tilya (2003) described a project using Microcomputer Based Laboratory (MBL) in science education in Tanzania. This promotes activity-based teaching. A computer can also be connected to the internet to access a Teaching Enhanced Independent Learning (TEIL) program. Via the internet, students can research and browse books and journals online, thus increasing the availability of learning materials (Kitta and Tilya, 2010). However, it may be fair to argue that most secondary school teachers in Tanzania have little knowledge and skills in using  ICT-based teaching and learning, which now has a major role in the world. Tilya, (1997), and Gast et al(2004), in their studies revealed that the majority of teachers were and are still computer illiterate. Bio Quest Curriculum materials (as explained in Nihuka, 2004) is another kind of material that can be used to promote an interactive, open–ended environment for learning about biological concepts, through a philosophy based on problem posing, problem solving and peer publication and review (3P’sphilosophy).Using this kind of guide in the lesson, students get actively involved in their own learning and it opens up avenues for further exploration.  Alternatively, video as an interactive learning resource can be used in teaching and learning in schools. Video is everywhere today, can be watched online and on a portable device or mobile phone (Media Post News, 2008). Because video is so ubiquitous, it stands to reason that video is also being utilized in today's classrooms. Students can create videos as part of their schoolwork (Cable in the Classroom, 2008), and (or) watch online resources such as Discovery Education provide thousands of streaming video clips for teachers to use in their lessons.
2.2.2.3 Lack of Teacher-Students’ Interactions during the Lesson
Classroom interaction of biology teachers refers to the whole range of activities and experiences through which teachers; curriculum, materials, and learners interact. It has to do with the interactive processes through which teachers’ implement the curriculum and impart learning to students using available materials (Goh and Fraser, 1998). Studies have shown that teacher classroom interactions is central to effective curriculum implementation as it has a strong influence on students’ learning outcomes (Rickards, 1999; Alausa, 2007). 

Geneva Logic Report of 2007 reported that the increase in technology in USA creates new challenges for teachers and raises new concerns for administrators about how to best maintain high levels of interactivity in the digital classroom. The study by (Karasivvidis, 2004) found that interactions between teachers and students when teaching occurred across computers. He observed that there is an increase in both factual information exchanges and task conceptualization interactions between teachers and students when teaching occurred across computers. 
However, Gibson (2001) observes that the majority of teachers tend to prefer to use a variation of the ‘teacher-centered’ model. This means that for these teachers to make full use of ICT in their work it is necessary for them to make radical changes to the way they teach (Fabry and Higgs, 1997). 

As explained earlier the current situation in most secondary schools in Tanzania revealed shortcomings in the whole process of instruction delivery in the classroom. Tanzania is characterized by teacher dominated teaching which includes writing notes on the blackboard, and students just copying the notes in their exercise books (Chonjo et al, 1996). According to Osaki (2004) better student achievement is strongly associated with teaching for understanding which emphasizes active involvement of students. Studies by Ambrose (2012) and Nihuka and Ambrose (in-press) have revealed that the traditional teacher-centered lecture (chalk and talk) approach, which emphasizes the transfer of knowledge and skills and rewards memorization, is still a predominant teaching format in most Tanzanian secondary schools as well as in most  sub-Saharan countries. Moreover, the study revealed that teachers do not use participatory methods in their teaching. 

Most teachers rely on the lecture method which includes too much talking, writing on the board and finally giving notes to students. Traditional approach which is also termed the didactic approach is characterized by monologue in terms of communication in the classroom. Teachers dominate the talk thus making the learners remain passive. There is no variety of activities, and boredom readily descends upon the class (Mushi 2004). So, it is the approach that does not engage learners actively in the lessons (Sotto, 2003).
Harris (2002) conducted case studies in three primary and three secondary schools, which focused on innovative pedagogical practices involving ICT. Harris (2002) concludes that the benefits of ICT will be gained when confident teachers are willing to explore new opportunities for changing their classroom practices by using ICT. As a consequence, the use of ICT will not only enhance learning environments but also prepare next generation for future lives and careers (Wheeler, 2001). Changed pool of teachers will cause changed responsibilities and skill sets for future teaching involving high levels of ICT and the need for more facilitative than didactic teaching roles (Littlejohn et al., 2002). According to Cabero (2001), "the flexibilization time-space accounted for by the integration of ICT into teaching and learning processes contributes to increase the interaction and reception of information.

2.2.3 Knowledge that Teachers Acquire during School-based Training
The available literature indicate that teachers learn several things when they participate in a training that is organized to learn how to use ICT in the teaching and learning (Koehler and Mishra, 2008; Nieveen, 2005; Voogt, 2005). Koehler and Mishra, 2008, emphasized the comprehensive set of competencies teachers need to successfully integrate technology in their educational practices. The common competencies that teachers learn in training include Pedagogical knowledge (PK): knowing about how to teach the subject matter; Technological knowledge (TK): knowing about various technical tools and their capabilities; Pedagogical content knowledge (PCK): knowing about how to teach particular subject matter content; Technological pedagogical content knowledge (TPCK): knowing about how to represent subject matter with technology in pedagogically sound ways (Koehler and Mishra, 2008).
                                        
2.2.3.1 Pedagogical Knowledge
 According to Nieveen (2005), teachers acquire pedagogical knowledge in the training which enables them to be able to design technological- based lesson plans and get new subject- and pedagogy-related insights and be able to make reflections on how to improve instructions. Voogt (2005) found that as a result of training, teachers acquire the knowledge on how and when to integrate technology applications in their teaching. With regard to issue of when and how to use Video in interactive learning classes, it is recommended as follows: 

2.2.3.1.1 When to use Video in Interactive learning classroom
Use to motivate learners, Instructional designers (teachers) can use video in learning programs as a motivational tool. Video is visually and auditory stimulating, and watching video can be an engaging experience for people of all ages. Choi and Johnson (2005) found that learners had higher attention spans for video-based instruction than text-based instruction. In addition, learners classified video-based instruction as more memorable than text-based instruction. Choi and Johnson (2007) also found that video contributes to learner satisfaction in an instructional program. Finally, students found a learning program that used video to be more useful than one without video (Montazemi, 2006). Because of the positive motivational effects of video, instructional designers should utilize video to engage learners and focus their attention on the learning material.

Use for important information Because learning programs can use video to focus students' attention on specific subject matter, programs can use video to highlight important lesson information. Teachers should use video to emphasize and elaborate on specific points in a lesson (Alessi & Trollip, 2001; Ellis & Childs, 1999). Park and Hopkins (1993) noted that motion in video could be used to highlight critical features of the subject matter. However, poor video that uses indiscriminate motion can be detrimental to learning by misleading a student's attention focus (Park & Hopkins). Teachers need to ensure that the content of any video clip presented inside a learning program contains important information that is focused on learning objectives. Use of video helps students remember important learning information because video promotes simultaneous processing of both auditory and visual information (Choi & Johnson, 2007).
 Use to demonstrate procedures Because video contains both visual and auditory information and can display motion, the use of video can be effective in demonstrating the procedures of certain activities. For example, a video that shows seed germination can be effective at demonstrating stages of seed germination. Park and Hopkins (1993) noted the superiority of video for demonstrating procedures by comparing a video presentation to static and live presentations of the same material. Video was found to be more effective than static presentations because static presentations could not show actual motions involved, and because of the limited resource availability of experts and/or equipment for live demonstrations. Observation of a demonstration is an important first step in learning complex motor or cognitive skills (Wouters, Tabbers, & Paas, 2007).
 Use to display models and systems Teachers can also use video to effectively display information about a complex system. For example, in a lesson planned to show how a nervous system works, a video can display the various components of the nervous system and show how they work together to bring about coordination. Park and Hopkins (1993) noted that video is effective at showing the workings of systems that are invisible or difficult to see (such as an automobile engine). In addition, compared to viewing an actual complex system, a video of the system is usually less risky and less expensive to show (Park & Hopkins).
 Use to promote active learning Choi and Johnson (2005) and Kreiner (1997) found that video could be an effective learning tool when learners are actively participating while viewing the video. Kamin, O'Sullivan, Deterding, and Younger (2003) found that students who learned using digital video engaged in more critical thinking than those who did not and video stimulated cognitive processes that helped facilitate active learning.
 Use to promote problem-based learning In problem-based learning, students learn by actively solving context-specific, open-ended problems. Choi and Johnson (2007) stated that, "video technology is believed to be particularly useful and suitable for problem-based learning because it can convey setting, characters and action in a more interesting way and can portray more complex and interconnected problems". Problem-based learning lessons can effectively utilize video because of the ability of video to convey a large amount of information in a compelling and useful manner. 
 Use to promote situated learning, In situated learning, learning occurs in authentic, real-world contexts. The focus in situated learning is on learning by doing. Video can help students "learn by doing" in a real-world situation by being able to effectively model or demonstrate concepts or procedures in complicated contexts (Choi & Johnson, 2005). For example, a situated learning exercise about computers could be to have students build a computer from scratch by assembling the various components. Video clips that demonstrate the proper procedures to install the components could help students learn how to assemble the computer. These video clips would be much more helpful than diagrams or text explanations because of the ability of video to effectively present complex information and procedural motion.
 Use to promote metacognition, Video can promote metacognitive thinking by allowing viewers to compare themselves to experts or peers performing tasks in the video (Wouters et al., 2007). Video can also generate metacognition by presenting concrete examples that allow viewers to reflect on their own understanding of concepts or procedures (Choi & Johnson, 2005).
 Use in assessments, Most teachers/ instructors today usually do not consider the use of video in assessment activities. However, because video is often used in knowledge acquisition, video might also be effectively used in knowledge assessment. A 2008 study found that video-based questions assessed knowledge better than multiple-choice questions and helped students better understand subject material (Hertenstein & Wayand, 2008). Assessment that utilizes video may offer some advantages over traditional assessment methods. Hertenstein and Wayand noted that students pay attention to video clips during lessons when they know that video will be used in tests, and students who perceive themselves as "visual learners" may prefer video-based assessment. Using video to assess learning can allow instructors to create unique and more effective evaluation methods of students' understanding.
2.2.3.1.2 How to Use Video in Interactive Learning Classroom
 Use Short Clips, Video in instructional lessons should be kept short so that learners do not lose focus of the subject matter. Ellis and Childs (1999) found that students lost interest while watching 15-minute video segments and recommended that shorter video clips be used in training. Alessi and Trollip (2001) recommended that video clips in most learning programs be limited to twenty to thirty seconds. Keeping video clip lengths short not only can keep students focused but also can lead to better learning. Gillespie (2007) noted that "students learn best from short segments that are directly related to the lesson" (p. 26). The optimal length for instructional video depends on a number of different factors, including video subject matter, video presentation style (animated, fast-moving, etc.), and characteristics of the viewers. For example, Wouters et al. (2007) noted that novice learners might learn better from shorter, segmented video clips.
Provide user controls, The amount of user video control in an interactive learning class is an important consideration for teachers. There are a number of issues related to video controls that are important to consider. The most obvious video controls relate to controlling the pacing of the video. Controls such as playing, pausing, rewinding, forwarding, and stopping the video should be present at all times (Alessi & Trollip, 2001). Allowing users to control video pacing lets learners pause and repeat segments of the video in order to better learn the subject matter (Brecht & Ogilby, 2008). Users should also be able to adjust volume levels of the video. Wouters et al. (2007) recommended that programs give learners with low levels of expertise less control over video playback because novice learners might not know when to best apply the controls. Another video control is in regards to the appearance of the video. Some video applications allow users to adjust color, brightness, and even resolution. More advanced applications let users zoom and/or move the camera to focus on specific areas of the video. Similar to the recommendations for video playback, Wouters et al. also advised that learning programs limit the ability of novice learners to control appearance. Regarding control of video selection, Hannafin and Colamaio (1987) noted that allowing users to control which video to view in an interactive learning program could provide "greater individualization, an increased sense of personal responsibility for learning, and the potential to optimize learning efficiency" (p. 203). Finally, Alessi and Trollip recommended that during video playback learning programs should provide global controls of the overall learning program, such as buttons for going to the menu or exiting the program.
Do not overload working memory, Watching video in a learning class can increase the cognitive load experienced by learners (Homer, Plass, & Blake, 2008). Cognitive load increase puts a strain on working memory and can lead to lower levels of learning. Alessi and Trollip (2001) advised that learning programs evaluate the use of text and other information that are presented simultaneously with video. Too much extraneous information presented together with video can easily overload working memory. The limited capacity of working memory, however, may be expanded by video because of video's dual modality presentation (Balslev, de Grave, Muijtjens, & Scherpbier, 2005). Choi and Johnson (2007) reported that "the simultaneous processing of both auditory and visual information increases learner comprehension and retention" (p. 886). Therefore, the use of video can help students learn by expanding the capacity of working memory, just as long as the video content and other simultaneously presented information do not overload the cognitive processes of the learner.
 Use Visual cues and Signals Using visual or auditory cues inside video content can focus the learner's attention on key instructional materials. Wouters et al. (2007) suggested adding arrows in the video to highlight important content and stressing key words in the audio portion of the video to emphasize key information. Providing visual overlays or automatically zooming in on key elements are other visual signals that can be used in video to help focus learner attention.
 Ask Questions during and/or after Video Clips, Using thought-provoking questions together with video clips can benefit the learning experience in a few different ways depending on the nature of the questions. Questions that immediately follow video segments can encourage active thinking and help build on a learner's existing knowledge base (Ellis & Childs, 1999). Also, students may learn better if they are required to answer guiding questions during the videos because the questions force students to be more active while viewing the videos (Lawson, Bodle, Houlette, & Haubner, 2006) The guiding questions, however, should not be too long or complicated or else might interfere with students' ability to concentrate on the video (Lawson et al.). Answering questions after video segments can lead to better learning of facts and problem-solving skills (Hannafin & Colomaio, 1987; Cennamo, Savenye, & Smith, 1991). Wouters et al. (2007) reported that asking predictive questions after video segments has a beneficial effect on learning. Wouters et al. also noted that reflective questions following video segments could have positive effects on the metacognition of the learner.
 Use good Video and Audio quality, Both visual and auditory quality contributes to the overall perceived quality of the video (Winkler & Faller, 2006). Hands (2004) found that for video content that displays a person talking, both visual and auditory modalities contribute significantly to the overall quality of the video, although audio quality is weighted slightly higher. Hands also found that for high-motion content, visual quality is a more significant factor than auditory quality in terms of overall video quality. For visual quality, video content creators should evaluate various video attributes, such as resolution, frame rate, color bit depth, and video codec (Hooper, Miller, Rose, & Veletsianos, 2007). In addition, the visual content of the video should contain smooth motion and good light balance. For auditory quality, video content creators should make sure to use high-quality microphones or audio source files and to evaluate audio attributes, such as sample rates, bit depth, audio channels, audio compression, and recording levels (Oral History Association, n.d.)
2.2.3.2 Technological Knowledge (TK) 
TK is acquired by teachers from training to enable them to use digital technologies such as laptops, the Internet, and software application (Mishra and Koehler, 2006). In the case of digital technologies, this includes knowledge of operating systems and computer hardware, downloading programs and installing, downloading instructional videos and burn in DVDs and the ability to use standard sets of software tools such as word processors, browsers, and e-mail. TK includes knowledge of how to install and remove peripheral devices, install and remove software programs, and create and archive documents. Since technology is continually changing, the nature of TK needs to shift with time. 

2.2.3.3 Technological Content Knowledge (TCK)
Technological content knowledge is knowledge about the manner in which technology and content are reciprocally related. Teachers acquire this knowledge to enable them to get new way of presentation, and gain greater flexibility in navigating across the representations (Mishra and Koehler, 2006). Also in the training teachers acquire Technological Pedagogical Knowledge (TPK). This knowledge enable teachers to be aware of existence, components, and capabilities of various technologies as they are used in teaching and learning settings, and conversely, knowing how teaching might change as the result of using particular technologies. This includes knowledge of tools for maintaining class records, attendance, and grading, and knowledge of generic technology-based ideas such as Web Quests, discussion boards, and chat rooms (Mishra and Koehler, 2006). 

Davis, (1974) and Fiske, (1982) argued that, in the training  teachers acquire skills in planning Video-based Instructional Material supported lessons , classroom management in ICT rooms and skills in observing and intervening in students’ group discussions. Heinich (1989) states that, in enriching their classroom presentation teachers acquire knowledge to be able to surf materials and able to decide what media suit immediate instructional objectives especially in selecting available materials, modifying them to match the objectives and design new materials to serve. The training on the use of VIM provides teachers with a basic knowledge of computer Use to remove fear, and helps them realize the benefits of VIM in teaching is fundamental, Bitner and Bitner (2002). As teachers gain more experience, they can continue to expand their knowledge base and to strengthen the connection between content, pedagogy and technology (So & Kim, 2009).                                       

2.2.4 The Support that Teachers need during Implementation of VIM Lessons
Teachers need to be supported during the implementation of VIM lessons in classrooms. Particularly where resources are limited, as is common in SSA, ICT initiatives need to be driven by the provision of appropriate pedagogical, technological, Institutional and exemplary lesson plans supports for effective use of ICT in teaching in the classroom (Kohler and Mishal, 2007, Leggett & Persichitte, 1998, Hoffman, 1996); (Ball & Cohen, 1996).  

2.2.4.1 Pedagogical Support
Pedagogical support is required by teachers for effective learning on how to integrate innovation in the classroom (Bates, 2000; Bianco, 2002; Fisser, 2001). This is because many teachers feel difficult with transferring their class from traditional into e-learning class. Teachers require pedagogical support related to: first, designing of e-learning lesson plan and development (Eyitayo & Ginnini, 2004; Telnova, 2005).  Second, teachers need pedagogical support related to designing of students’ activities and instruction so that e-learning doesn’t include just delivery of content (Eyitayo & Ginnini, 2004; Telnova, 2005). Moreover, a one-to-one support for teachers engaging in e-learning activities, development and implementation and a continuous personal support / coaching to ensure a fearless familiarization with e-learning skills needed for e-learning are also necessary.  
2.2.4.2 Technical Support
Technical support is also an important requirement for teachers to integrate e-learning in education (Sife et al., 2007). Teachers need to be supported on activities like installation of computers and its accessories, installation of software, maintenance, network administration, and security management (Bakari et al., 2005; Fisser, 2001). In addition, (and students) may need some basic skills related to troubleshooting to overcome common technical problems when using technologies. This is because in most of the developing countries including Tanzania there are very few technical experts to maintain ICTs (Bakari et al., 2005). Castro Sánchez and Alemán (2011) encourage students to acquire specific technical skills to facilitate learning in ICT environments.

2.2.4.3 Institutional Support
Institutional support in terms of providing professional development/ training opportunities to teachers on how to exploit VIM in the teaching and learning is crucial.  Teachers need to have the skills on how to use ICT (VIM) educationally themselves before they can do it with the students in classrooms. The training should relate to both subject and pedagogy, therefore teachers need ICT specific teaching strategies that relate to their subjects. Teachers, who engage in appropriate professional development, learn how to manage their classrooms more effectively and to use the technology to create a more stimulating learning environment (Olakulehin, 2007). In this domain training provides meaning rather than as the memorization of facts (Lebow, 1993; Jonassen & Reeves, 1996). Teachers support from each other in terms of collaboration in the school is also critical in promoting teachers confidence to use ICT (VIM) in the teaching and learning process. According to Nihuka, (2013), collaboration through communities of practice or teacher design teams is quite effective promoting teachers learning on how to use ICT educationally. This way, teachers find easy to relate new pedagogical-content-knowledge they learn in the training to their settings. Also, collaboration ensures teachers with a continuous support from experienced teachers or experts. Moreover, teachers need support on how to manage time during implementation of ICT-based lessons. Many studies have identified poor time management as a critical challenge among teachers when using ICT in classrooms (Fabry & Higgs, 1997; Tearle & Dillon, 2002). Therefore, ideas or support on time management strategies for teachers to enable them use ICT in teaching and learning in the classroom effectively is ideal (Dewes, 2001).

2.2.4.4 Exemplary Lesson Plans 
Another support is the availability of exemplary lesson plans that provide teachers specific example of ICT-based lesson plans is also important (Tilya, 2003, Mafumiko, 2006) Exemplary lessons plans are designed to address teacher learning as well as student learning, are seen as one potential vehicle to support learning on a large scale (Ball & Cohen, 1996). 

According to Van den Akker (1998), exemplary materials should fulfill three functions which are; to guide teachers on how to translate curriculum ideas into lesson practice, to provides the base for execution of the lesson that resemble the original intention of the designers, and also to stimulate reflections on the teachers’ role and any possible adaptations of the teachers’ attitudes towards the innovation. Exemplary lesson plan is important as it illustrates to teachers what and how good teaching materials that accompany good classroom practices look like. According to Voogt (2010), exemplary lesson plan can provide teachers in the training with theoretical and practical insights into technology-supported learner-centered lessons and hands on experience.

2.2.5 Teachers and Students’ Experiences with the use of VIM in Teaching and Learning Biology Lessons
Video-based Instruction Material (VIM) means that the software installed in the system is capable of combining text, graphics, audio, and video with links and tools that help a user navigate, interact, create, and communicate, learn and survive, both academically and socially (Hofstetter, 1997). Mayer (2001) noted that an instructional delivery involving the use of VCD/DVD or Power point or 16mm film, for example, is a multimedia presentation; in that, still pictures, text, graphics, motion picture, background sound as well as some narrations simplifies learners’ understanding of a concept.

In a study by Roxana Moreno and Ludmila Oregano-Layne (2008), students were introduced to various teaching principles verbally, which were then reinforced by one of four methods: the principle accompanied by a text example; the principle accompanied by a video example; the principle accompanied by a visual example from the teacher; or the principle not accompanied by any example. Each student was then given a conceptual test, an application test, and an opinion-based survey. Students who were provided with video or in-person visualization showed enhanced interest, as well as a stronger grasp of the material (Moreno 2008). Contrarily, students who were not given further explanation, and those who were given explanation via text did not show a difference in enthusiasm or comprehension of the material compared to the control group. 

A review of the literature has revealed that the use of VIM has shown great potential for teaching those areas of science, which are either difficult or dangerous to teach by traditional methods and/or where pupils’ interest is lacking (Allessi and Trollip, 1991; Bude, 1995).  However, a current trend in science to integrate technology into the classroom in a variety of ways in VIM, which has been applied in the teaching and learning of various courses and subjects, produced promising results (Allesi and Trollip 1991; Njoo and Dejong, 1993; Kiboss, 1997; Wanjala, 2005; Wekesa, 2003). VIM improves the teachers repertoire by enhancing and expanding the educational environment particularly in areas considered difficult or dangerous (Wekesa, 2003). Several benefits attributed to VIM have been reported. These include: the ability to shift learning to more hands-on and visual imagery interaction that is often lacking in traditional teacher based classroom. It natures confidence, initiative and enhances cognition, psychomotor and effective behavior. It provides immediate feedback and it is self paced. The ability to employ animated color graphic enhanced features of the computer to demonstrate concepts is the most valuable component of VIM because it may enhance students’ conception. 

Several criticisms have been raised on the sexes that enjoy animation viewing in relation to learning, that learners have no control over the pace of presentation of animation, which involves disappearance and appearance of images and information. Psychologist believes that a particular sex has an advantage over the other in spatial reasoning test, verbal or oral test (Betracourt,  M 2005). The interactive principle of male students on VIM is higher than that of their female counterparts, which in turn affect their academic performance in science subject (Koch, 1994). In addition, learners that are engaged in presentation may suffer other personal problem such as audio (hearing) and visual (sighting) problems. Meyer, R and Chandler, R (2001), declared that the user interaction with multimedia can be beneficial by allowing the segmentation of the presentation into chunks that will be more easily organized into a mental model.

 Kulik, K. & and Bangert, D. (1985) warn that, “Total reliance on the computer as teacher therefore seems to be one thing that school systems should avoid”. The computer may provide a new form of presentation and allow for some learning without the presence of instructor; however, the computer alone may not be as effective as the computer with an instructor. The literature further suggests VIM courseware is best delivered as a supplement to conventional instruction and effective instruction appears to be more a matter of quality of design rather than a matter of medium (Lowe, 2001) Patil, A.T. and Shivaji, 2006 found that there is significant difference between the performance of pupil-teachers from control and experimental groups in retention test by VIM.

2.2.6 Ways Teachers use Knowledge from Training in Implementing VIM Lessons
Teachers use knowledge from training in several ways (Baker, 1991; Webb, 1993). Teachers use knowledge of VIM to enhance teaching and learning processes (Egyei, 2012). Also teachers use knowledge from training to prepare more improved assignments, tests and other resources for science teaching and learning. Moreover, teachers use video and LCD projector which can be connected to Micro computer Based Learning (MBL) tool or microscope so as to improve the teaching and learning in schools. Furthermore teachers use interactive whiteboard which operates analogously to chalkboards allow markings to temporarily adhere to the surface of the board.

In another study by Tee and Lee (2011), teachers use VIM in the classroom in order to enable them to change the way they view teaching and learning. It is evident that training is critical in making teachers acquire the skills necessary to design as well as use VIM lessons and implement them in classrooms to improve the teaching and learning in schools. Teachers use VIM for motivation and satisfaction purposes. Choi and Johnson (2005) found that learners had higher attention spans for Video-based Instruction than Text-based Instruction. In addition, learners classified Video-based Instruction as more memorable than Text-based Instruction, Choi and Johnson (2007).

2.2.7 Impact of VIM Lessons on Students Learning 
2.2.7.1. Impact of VIM on Student’s Academic Achievement
Evidence from literature indicates that there is positive impact of VIM based lesson on students’ academic achievement in specific subject areas (Cox, 2003a; Pittard, 2003; Harrison, 2002; Passey, 2004). The study by Capper and Copple (1985), students’ scores on delayed tests indicated that the retention of content learned using VIM courseware is superior to retention following traditional instruction. According to Cox, (2003), teachers’ pedagogical strategies have large effect on students’ attainment, with aspects such as the technologies selected, the ways in which they were deployed and the extent to which the teacher planned and prepared for the lesson, being significant.  The advantages to integrating lessons with well-designed VIM applications are abundant.  Study by (Craig, 1995) have shown that well-developed VIM increases motivation to students through immediate feedback, multisensory involvement and greater enjoyment of learning, increases involvement as more senses and activity are required of the student, more learning and progress occurs, ensures instructional consistency because instruction progresses as mastery is achieved.

Also reduces learning time by as much as 50 percent, increases retention of content over time, enables students to have more privacy allowing them the experience of trial and error, failing tests and asking embarrassing questions without disclosure, allows multiple access so students can use VIM when they need and want them and at a variety of places (Hofstetter, 19997). VIM lesson generate positive impact on students’ academic achievement and their science process skills (Huppert, (2002). Furthermore, the achievement of students using the VIM is often higher than those not using the VIM and that the use of VIM found to benefit students enabling them to cope with learning scientific concepts and principles which require high cognitive skills (Huppert, (2002). Similar findings are also reported in another study by La Velle and Cox, (2003). 

The most effective use of ICT is that lead to positive impact on student learning is that which is directly linked to curriculum objectives and specific concepts and skills and form an integral part of the learning experience. In a similar vein, Passey, (2004) found that, where ICT is clearly embedded in classroom activity, there is a positive impact on student attainment at secondary ordinary level. The use of ICT motivates students and results in a positive effect on attainment amongst students who make relatively high use of ICT in their subject teaching (Harrison, et al. 2002).

2.4 Synthesis and Knowledge Gap
In spite of all the effort the government of Tanzania through MoEVT is doing to integrate ICT in teaching, still the teachers’ education syllabus lacks pedagogical use of specific ICT tools to teach specific subject. This study specified the use of Video-based Instructional material (VIM) as a teaching tool in enhancing understanding of biology subject in secondary schools, as a new knowledge to be incorporated in teachers’ education syllabus through curriculum reform initiatives by MoEVT. Also as for the case of shortage of teaching and learning resources, the use of VIM in teaching and learning can now be added as a teaching and learning resource.

 2.3 Conceptual Framework
 The study was guided by Guskey’s (2000) model of evaluating professional development programme as a framework of the study. 

Figure 2.1 Guskey’s Five Levels of Professional Development Evaluation
	Teachers’ Reaction



	Teachers’ Learning

	Support Needed 
	Teachers’ use of new Knowledge and Skills
	Students Learning Outcomes



Based on the model, seven research questions were constructed to measure teachers and students reactions, teachers and students teaching and learning from the programme, support needed, teachers use of new knowledge, and students’ reactions. Arrows depicts that in professional development the first level should start before the other, or vice versa working from the last level to the first. Also in evaluation each level can be independent.

The first level of evaluation addresses teachers' reactions to the experience. It measures students and teachers' current ways of teaching and learning in schools, but not its quality or worth. The information gathered at this level can help improve the design and delivery of in-service programs. The second level of evaluation focuses on measuring the knowledge, skills and attitudes that the teachers developed throughout the training experience. Analysis of information from this measurement provides a basis for improving the content, format, and organization of the in-service program or activity. The third level of evaluation focuses on gathering information about school support to encourage and facilitate the in-service participants with the implementation of the innovation initiatives.

This information is used to document and improve organizational support, and also to inform future change initiatives. The fourth level of evaluation concentrates on teachers' use of the new knowledge and skills (gained through the in-service program) in classroom practices. Measurement of use is taken after sufficient time has passed to allow teachers to adapt the new ideas and practices into their school settings. Analysis of this information provides evidence of the current level of use and can help to restructure future activities to facilitate better and more consistent implementation. The last level of evaluation focuses on student outcomes. Measurements of student learning typically include cognitive indicators of student performance and achievement, but also affective indicators (attitudes and dispositions) and psychomotor indicators (skills and behaviors).





















CHAPTER THREE
3.0 RESEARCH METHODOLOGY
3.1 Introduction
This chapter describes the methodology of the study the use of VIM in enhancing teaching and learning biology in secondary schools. The chapter presents research design, research area, population of the study, and source of data, sample size and sampling techniques, data collection instruments, data analysis and reliability of the data.
3.2 Research Design
Research design is defined by Kothari (2004) as a chosen plan for achieving a particular study or research and it gives details on the type of data to be collected and the techniques that will be used in data collection. In other words, it constitutes the blueprint for the collection, measurement and analysis of data. Bryman &Bell (2007) states that; basically, there are different types of research designs, the type and size of the problem being investigated determines the application of each.

 For the purpose of this study, a holistic (Multiple) case study of research design and quasi- experimental design were adapted.  A case study is an in depth comprehensive study of  a person, a social group, an episode, a process, a situation, a programme, a community, an institution or any other social unit (Yin, 2000). Its purpose may be to understand the life cycle of the unit under study or the interaction between factors that explain the present status or the development over a period of time (Krisnaswami and Ranganathan, 2006). A holistic case study helps to secure a wealth of information about the unit (schools) of the study, which may provide clues and ideas for further research. It provides an opportunity for the intensive analysis of many specific details that are overlooked by other methods. It gives us a total view of a unit or a clear insight in to a situation or process in its setting, giving an overall picture of a problem. The type of the problem investigated in this study determined the application of holistic case study design. It is holistic case study because a unit (school) was studied deeply as a whole, and because it involved two units (schools) becomes holistic (multiple), each unit studied independently but with the common method of analyzing the data were involved. The case study as a design of this research was suitable as it explored in detail the research problem in the two schools by gathering information about the research questions investigated. Only detailed information could give the picture of what is going on in other schools after generalization of data analysis.  

Another reason for choosing the case study design is because sampling is predominantly purposeful and this makes it possible to obtain a sample that is rich in providing information related to my research problem, as seen in Cohen, Manion and Morrison, (2007). Also the method is less expensive compared to other methods and it offers an in depth analysis of variables (the use of Video-based Instructional materials in enhancing teaching and learning) studied. It is also a flexible method in data collection and it can be used in conjunction with other research designs. 
Also this study adopted the quasi-experimental approach. A quasi-experiment is an empirical study used to estimate the causal impact of an intervention on its target population. Is a “sort of” experiment, a study that includes a manipulated independent variable but lacks important controls (e.g., random assignment), or a study that lacks a manipulated independent variable but includes important controls.  However, this study adopted the quasi-experimental approach because it involved control groups but lacks manipulation of variables involved. This study used a non-equivalent groups design, meaning that one group received treatment (experimental group taught using VIM) and non experimental group (taught without VIM). The two schools involved (school A and B) each provided the two types of groups; experimental and control groups. This research design was applied specifically for research question number seven where the variables about the impact of using VIM on students learning were examined. Students were not randomly assigned to conditions (experimental group were taught using VIM as a condition and control group were taught the same lessons but without using VIM).  Also because the students were already constituted and it was not possible to randomly select them individually. This was because school authorities do not allow random assignment of individual subjects once they are already constituted. 

3.3 Study Area
The study was carried out in Ilala District in Dar es Salaam Region. Ilala district was selected as the study site because it has important attributes expected to be informative to the study; these are, first, in Ilala district there are old government secondary schools in which some have computer laboratories for researcher’s interest. Secondly, the schools in Ilala are selected because they are located near each other, so it will be easy for the researcher to visit them in the limited time available. 
[image: http://coastalforests.tfcg.org/images/map-dar.gif]
Figure 3.1 Map of Dar es Salaam Showing its Districts
Source: Wikipedia, (2012)

3.4 Sample and Sampling Techniques
3.4.1 Sample Size
Sample size is a small proportion of population selected for observation and analysis (Best and Khan, 1993). A sample represents the actual characteristics of the whole population; its size depends upon the nature of the population of interest for the study. Sample selection for this study was base on Leeds (1990) suggestions. According to Leeds (1990) three factors need to be considered while selecting the sample of the study. These include availability of the population, method of sample selection and financial resources. However time is also considered as an important factor in determining the sample of the study (Martens, 1998).
3.4.1.1 Sampling of Schools
Sampling is a process of choosing the units of the target population which are to be included in the study (Omari, 2011: 141). This study involved two schools; Benjamin William Mkapa (school A) and Jangwani (school B) secondary schools. The study finds it enough for the two schools to provide generalization information which can represent other Tanzanian government secondary schools. The reason for this selection is because the schools have computer laboratories, because it was announced in the media that these schools are among the chosen schools to receive the computers donated to them by the British Council under the program “Connecting Classrooms”. Some of the computers were donated by CAMARA Foundation which is an organization from Ireland requested by the Tanzanian Prime Minister to support ICT activities in the country. This was done to many other schools. Also these schools in Ilala are selected because they are located near each other, easy for the researcher to visit them in the limited time available. 

3.4.1.2 Sampling of Teachers
Two (2) biology teachers was involved, one from each school. These are the teacher thought to be computer literate and at the same time they had lesson periods to teach in form IV classes where students’ sample was taken.

3.4.1.3 Sample of Students
A total of 168 of students were selected to participate in this research study; 92 form IV science students from school A and 76 students from school B, where 46 students (experimental group) and 46 students (control group) from school A, 38 (experimental group) and 38 (control group) from school B were involved in the study. 

 3.4 Sampling Techniques
 This study employed   purposive sampling techniques for teachers and students. Purposive sampling was used because teachers were expected to be able to use computers in their training and also they are professionally biology teachers. Ball, (1990) argues; 
 In many cases purposive sampling is used in order to access knowledge about Particular issues, maybe by virtue of their professional role, power, and access to networks, expertise or experience. 
Purposive sampling was used to select form IV science students as they were already constituted as art, business and science classes. The study involved two science classes randomly chosen (because they were more than two science classes). 

3.5 Data Collection Instruments 
These are tools for collecting information or data for the study. The study employed structured questionnaires, structured interview, observations and paper- and- pencil (test scores) instruments.

3.5.1 Questionnaires
Questionnaire is a research instrument consisting of a series of questions for the purpose of gathering information from respondents (Francis, G. 2010). Questionnaires were used during the study because it was able to cover relatively reasonable sample and saved time (Borg, et.al., 1996). Most of the people prefer to fill closed-ended questions as they do not consume a lot of time compared to open- ended questions. Close-ended questions were used for students. The student’s questionnaire was not a standard instrument. It was developed for this study. The questionnaire had 30 items, all of them being closed-ended questions. The closed items used a 1 to-4 rating Likert scaling (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree). 

3.5.2 Interview
An interview is a scheduled set of questions administered through verbal communication in a face to face relationship between a researcher and the respondents (Kothari, 1990: 120). This method allows flexibility, as there is an opportunity for the researcher to restructure the questions. Interview involves collecting data through direct interaction between the researcher and respondents (Cohen, L., Manion, L., & Marrison, K.  2000). In this study structured interview for teachers was used where researcher relied on a list of questions that have been designed in advance basing on the topic.

The major advantage of the interview is that it gives in-depth information about particular cases of interest to the researcher (Kombo and Tromp, 2006), and the interviewer can follow up a respondent’s answers to obtain more information and clarify vague statements. Also they can build trust and rapport with respondents, thus making it possible to obtain information that an individual probably would not reveal in any other data-collection method (Borg, et., 1996). The closed interview questions focused on a number of underlying opinions from teachers and student after experiencing VIM in their classrooms.  
3.5.3 Observation 
This is an instrument which has been developed to assess teachers' effectiveness in implementing Video- based Instructional Materials (VIM) lessons in the class. Akker and Voogt (1994) call it curriculum profile, which they define it as a set of statements about intended actions of teachers during lessons.   Classroom observations were carried out to check proper implementation of VIM in the classroom and the kind of support teachers needed to implement VIM in the classroom so as to bring positive effect in the classroom.

Eight lessons plans which use VIM were prepared by the two teachers, and every teacher taught four and was observed. The classroom observation guide was constructed and used to mark how the classroom instruction was going on. In each observed lesson, the researcher sat at the back of the classrooms and recorded what was taking place during lesson introduction, lesson development and conclusion. Areas focused during observation on how the teachers were able to use the new knowledge and skills in their classrooms, basic teaching skills, the involvement of learners in the lesson, correctness of the subject matter, teaching and learning materials and evaluation of the lesson. Time and classroom management was also observed.

3.5.4 Paper- and- Pencil
A test is an instrument administered to students after instructions to enquire students’ understanding/ academic performance of the previous lesson(s) taught. Paper- and pencil is an instrument of data collection where test scores are recorded for analysis. In this study four tests were constructed from different lessons that were already taught, four tests for experimental groups and four for control groups in each school. The tests results were recorded and analyzed each group independently.

3.6 Data Analysis Plan
Quantitative data from questionnaires were analyzed using Statistical Package for Social Sciences (SPSS). Frequencies and t-test were calculated to analyze research question 1, 2 and 6; while Mean, Standard Deviations and t-test were calculated to analyze research question 7. Data collected from students and teachers’ interviews were analyzed using data reduction technique (Miles& Huberman, 1994). Data reduction technique involves classification of recorded interviews into major themes (Ritchie 2003). Finally, data was summarized, retaining (as much as possible) key terms, phrases and expressions of the respondents. 
Table 3.1 Relationship Between Instruments, Analysis Techniques and Research Questions
	 

Instrument
                                Analysis plan
	
	Research Questions

	
	
	1
	2
	3
	4
	5
	6
	7

	Interview
	Data reduction technique
	+
	+
	+
	+
	+
	+
	

	Questionnaire
	SPSS where Percentage, frequencies, t-test, tables were computed
	+
	+
	
	
	
	+
	

	Observation
	Data reduction technique 
	
	
	
	
	
	+
	

	Paper-and-pencil
	MS Excel Programme where Test scores, mean, standard deviation, t-test were computed
	
	
	
	
	
	
	+




3.7 Validity and Reliability of the Data
3.7.1 Validity of the Data
Validity is the extent to which a measurement (instrument) measures what it is supposed to measure (Alreck &Settle, 1995; Merriam-Webster, 2007). To ensure validity of the study, the questions was first cross-checked by the research supervisor who works at OUT and had experience in educational research as an academician. Also a pilot test prior to the actual test was conducted so as to test for the validity and reliability of the instruments. The results of pilot testing helped to identify sources of errors in the questions, clarity of wording in the questionnaire items and ambiguity so as to be corrected. The triangulation of methods of data collection also was used. This is the method where a researcher used different methods. In this study researcher used four different methods; which are questionnaires, interviews, observation and paper-and- pencil methods. Some of the interview questions were posed to interviewees was open –ended to enable respondents to express their opinions freely regarding the research problem. This enriched the researcher’s findings with more information and clarification of vague statements which could not have been clarified and revealed by the questionnaire or any other data collection method which made the instrument more valid.  Non-participant observation was more effective and efficient as it meant that important points were not overlooked. This method was used to validate the teaching and learning resources written about by the teachers to see whether they were actually used in the classes.

3.7.2 Reliability of the Data
Reliability is the extent to which a measurement procedure obtain the same results on repeated trials to obtain similar results by measuring an object, trait or construct with an independent but comparable measurers (Churchill & Brown, 2006). From this juncture, the scale of reliability test was performed regarding research question one, two and six using SPSS. The average reliability was computed and was found to be 6.1. This means that the questionnaires were reliable instrument for data collection. Also researcher was alerted that, the study to be reliable it has to produce findings among groups which are similar in many ways with respect to expected sample under study. Four tests were given to each group. The calculation of frequencies, means, standard deviation and t-test ensured reliability of the data.

3.8 Limitation of the Study
Limitation for this study would have those depending on school calendar, examinations and holidays could interfere with the study in some ways. Also financial and time constraints, but fortunately this did not happen.
3.9 Ethical Issues
Ethical issues are very important for the researcher to observe in the whole process of any research especially the ones involving human beings. Therefore, in this study, the researcher adhered to all ethical issues related to human rights as well as the national rules and regulations including submission of research clearance letter that introduced the researcher to Ilala Municipality were the two schools data to be collected are located. Issue of confidentiality of data and expected benefits of the study was informed to respondents.
 


CHAPTER FOUR
4.0 PRESENTATION OF FINDINGS
4.1 Introduction
This chapter presents findings of the study the use of VIM in enhancing teaching and learning biology in secondary schools, in relation to research questions set in chapter one. The chapter is organized under six major parts namely; Experiences about teachers and students’ current way of teaching and learning, the challenges they encounter, knowledge gained by teachers from training, support needed by teachers during implementation of VIM lessons, teacher’s use of knowledge from training in implementing VIM lessons, teachers and students’ experiences with the VIM biology lessons and the impact of VIM lessons on students learning and lastly classroom observation. 
4. 2 Experiences about Teachers and Students’ Current way of Teaching and Learning
The first research questions explored teachers and students’ current way of teaching and learning biology. The findings from closed-ended questionnaires for students revealed that 92% of students have interest in learning biology and 33% of students lack interest in reading books, 51% indicated that group activities are very few, while 44% of students indicated to have limited practical work, 39% of students indicated teacher-centered approach to be dominant and copying notes to be common. Other 58% indicated that syllabus finishing is delayed. An independent-sample t-test was conducted to compare the two experimental groups ( schools A which is B/W Mkapa and school B which is Jangwani) secondary schools in each experience above; the p-value obtained was greater than 0.05 significance value. 
However, the following experiences scored below 0.05 significant values. Those who indicated to agree time for questions is limited were 26% and 28% indicated to lack competent teachers in biology as can be noted in table 4.1.1 and 4.1.2. 
Table 4.1 Experiences about Students’ Current way of Learning
	Experiences
	Responses N= 84

	
	Frequencies                     %

	I have interest in learning biology
	78
	92.8

	Group activities are very few
	43
	51.2

	Teachers do not use teaching aids
	35
	31.7

	Teacher- centered approach is dominant
	33
	39.3

	Copying notes is common
	33
	39.3

	Time for questions is limited
	22
	26.2

	Syllabus finishing is limited
	59
	58.4

	Lack of competent teachers in biology
	24
	28.6

	Lack of interest to read books
	28
	33.3

	Limited practical work            
	49
	49.3

	Source: Field data



	Table 4.2  Experiences about Students’ Current way of Learning T-test Compared
	 Experiences                                                            Responses N = 84

	
	   School A
	   School B

	
	Freq        %
	Freq        %
	T- test

	I have interest in learning biology                    
	19
	70.4
	8
	26.9
	t(82)=-0.985, p>0.05

	Group activities are very few
	20
	57.1
	15
	42.9
	t(82)=0.721,p>0.05

	Teachers do not use teaching aids                                  
	13
	53.1
	9
	40.9
	t(82)=0.010,p>0.05

	Teacher-centered approach is dominant                    
	49
	22.2
	14
	77.8
	t(82)=-2.92p>0.05

	Copying notes is common                                             
	1
	11.1
	8
	88.9
	t(82)=-5.79p>0.05

	Time for questions is limited          
	3
	17.6
	14
	82.4
	t(82)=-   5.01,p<0.05*

	Syllabus finishing is delayed                                     
	13
	52.0
	12
	48.0
	t(82)=-5.23,p>0.05

	Lack of competent teachers in                 
	4
	33.3
	8
	66.7
	t(82)=-5.02,p<0.05*

	Lack of interest to read books                                   
	9
	56.3
	7
	43.8
	t(82)= 0.69, p>0.05

	Limited practical work                                    
	16
	50.0
	16
	50.0
	t(82)=-1.96,p>0.05





Note: * = Significant difference
For the case of teachers, structured interview was conducted to explore teachers’ experiences about current way of teaching; both teachers explained to have interest in teaching biology and they do less talking in discovery and learners do more. Also both teachers do more work of creating conducive climate for learning while one teacher explained to be the centre of teaching and learning process. One teacher indicated that she regularly use participatory method in teaching. One teacher explained that participatory method delays completion of the syllabus therefore she doesn’t use it regularly. Both teachers said they do lesson preparation before entering the class and encourage students to use laboratory for biology practical. Also teachers indicated to use group discussions in their teaching, and only one teacher indicated to use computer in her lessons.
	4.3  Challenges Teachers and Students Encounter in their Current way of Teaching and Learning
 The research question about challenges that students encounter in their current way of learning was also examined. The findings in Table 4.2.1 revealed that only 14% of students reported to experience the challenge of lack of interest in biology subject, lack biology books for reference (61.9%) and have limited practical work (61.9%). 42% indicated to have big class size, 53.6% indicated to have limited teaching and learning resources, and 71.4% indicated to lack computer to support teaching and learning. while 35% face limited discussions of problems with fellow students. The independent t-test calculated for the above challenges to compare the two schools showed there is significant different, Table 4.2.1 and 4.2.2 are concerned.


Other responses indicated to have no significant differences between the schools; include 61% of students who indicated to have limited tendency to use library, 27% of students showed to be not comfortable with the way biology is taught in the class, 20% indicated that biology concepts are difficult to learn, while 37% indicated to lack student-teacher interactions, 35% indicated to have limited discussions with fellow students and 31% indicated teaching methods to be boring. 

Table 4.3 Challenges that Students Encounter in their Current way of Learning
	Challenges
	Responses N= 84
	

	
	Frequencies
	%

	I have no interest in biology subject
	12
	14.2

	Lack of enough biology text books for reference
	52
	61.9

	Limited practical work
	52
	61.9

	Limited tendency for students to use library
	51
	60.7

	I don’t like the way biology is taught in the class
	23
	27.4

	Biology concept are difficult to learn
	17
	20.3

	Limited teaching and learning resources
	45
	53.6

	Lack of student – teacher interaction
	31
	36.9

	Big class size (above 45 students)                                                   
	35
	41.6

	Limited discussion of problems with fellow students               
	38
	35.3

	Lack of computers to support teaching and learning        
	60
	71.4

	Teaching methods are boring
	26
	31.0



*= Significant Difference




Table 4.4 Challenges Students Encounter in their Current way of Learning Schools compared
		Challenges                                                              Responses N=84            

	
	 School A
	 School B
	

	 Freq
	    %
	Freq
	 %
	T-test

	 I have no interest in biology subject                    
	  5       
	83.3
	 1
	16.7
	t(82)=2.285,
p<0.05*

	 Lack of enough biology books for 
	10
	43.5
	13
	56.5
	t(82)=-3.643, p<0.05*

	Limited practical work
	17
	53.1
	15
	46.9
	t(82)=-3.182, p<0.05*

	Limited tendency for student to use library
	7
	41.2
	10
	58.8
	t(82)=-1.715, p>0.05

	I don’t like the way biology is taught                                                                                   
	5
	38.5
	8
	61.5
	t(82)=0.725, p>0.05

	Biology concepts are difficult to learn                                      
	9
	64.3
	5
	35.7
	t(82)=1.009, p>0.05

	Limited teaching / learning materials
	12
	48.0
	13
	52.0
	t(82)=-2.682, p<0.05*

	Lack of student-teacher interactions                    
	7
	36.8
	12
	63.2
	t(82)=-0.458,
p >0.05

	Big class size (above 45)                                   
	13
	83.3
	3
	16.7
	t(82)=5.382, p<0.05*

	Limited discussions                                    
	15
	60
	10
	40
	t(82)=0.467, p>0.05

	Lack computer to support teaching and learning
	7
	58.3
	5
	41.7
	t(82)=2.582, p<0.05*

	Teaching methods are boring
	5
	41.3
	7
	58.3
	t(82)=0.10, p>0.05





*= Significant difference

On the other hand teachers indicated in their interview the challenges they encounter in their current way of teaching as limited use of biology text books by students, long syllabus and time per period to be not enough. Also they have indicated to have limited teaching/ learning resources and one teacher indicated to have large class size
4.4 Knowledge Teachers Acquire during School- based Training
Through interview teachers indicated to have acquired knowledge of being able to teach biology using Video-based Instructional Materials (VIM), designing lesson plans that use VIM, to download video downloader and download video online, they can choose video that matches the lesson to be taught, they could burn the video in DVD, can connect and use projector, and can find correct resolution for the projection. Also both teachers indicated to acquire knowledge on how and when to integrate technology in their teaching and also they gained observation skills on students’ group discussions, classroom management skills, to make reflections on how to improve instructions and how to assess students learning.

4.5 The Support Teachers Needed During Implementation of VIM Lessons 
In their interview teachers indicated the need of pedagogical designing of VIM lesson plan, pedagogical support in designing of students’ activities, pedagogical support in development of a lesson, how to prepare their own exemplary lesson plans, how to use exemplary lesson plans, how to support students during VIM lesson, continuous coaching from the researcher and technical support on computer connections. Other support teachers indicated on how to exploit VIM in teaching and learning, Professional development on how to use VIM in teaching and learning, and specific VIM teaching strategies that relates to the lesson.

4.6 Ways in which Teachers use Knowledge from Training in Implementing VIM lessons
From the interview teachers indicated that they use knowledge from training in preparing lesson plans that uses VIM, able to prepare more improved tests and assignments, preparation of more improved resources for biology teaching and learning, to improve biology teaching and learning in school, one teacher indicated to change the way teachers view teaching and learning, simplify teaching of difficult concepts in biology and to search in the internet relevant materials for teaching. 
4.7 Teachers and Students’ Experiences with Video-based Instructional Materials (VIM) in Biology Lessons
The findings in Table 4.6.1 revealed that all the students had positive experiences upon using VIM in the class, as 93% of students reported that VIM enabled them to understand more biology lesson, while 94% indicated that VIM helped them learn more about biology. 94% retain more biology concept while other 94% liked the approach of using VIM in teaching biology and 97% suggested the use of VIM be compulsory for all biology teachers. These responses indicated to have no significance differences of the two schools examined. However, some responses in the same question showed that there was significance difference between the schools. The one scored 89% agreed difficult concepts becomes more simple for students to understand, 94% agreed VIM increase their interest to study biology, and 89% were enhanced their level of biology comprehension using VIM. These are summarized in the tables 4.7.1 and 4.7.2.    






Table 4.5 Students Experiences with the Video-based Instructional Materials (VIM)
	Challenges
	Responses N= 84
	

	
	Frequencies
	%

	The use of VIM enabled me to understand more biology
	78
	92.9

	Difficult concepts became more simple to understand
	75
	89.3

	VIM helped me to learn more about the subject
	79
	94.0

	Video-based lessons increased my interest in biology
	79
	94.0

	My level of biology comprehension is enhanced by VIM              
	75
	89.3

	I retain more biology concepts when VIM is used       
	79
	94.1

	I liked this teaching approach of using VIM                
	79
	94.0

	I suggest the use of VIM be compulsory for all teachers                 
	82
	97.6


Source: Field data (2013)

Table 4.6 Students Experiences with the Video-based Instructional Materials (VIM) T-test compared
	Experiences
	Responses N=84            

	
	
	School A
	School B
	

	
	 Freq
	    %
	Freq
	 %
	T-test

	VIM made me understand more biology
	12
	92.3
	1
	7.7
	t(82)=-2.85,p>0.05

	Difficult concepts become more simple for me to understand
	16
	84.2
	3
	15.8
	t(82)=-3.78’p<0.05*

	VIM helped me learn more about the subject                           
	15
	88.2
	2
	11.8
	t(82)=-2.84,p>0.05

	VIM increased my interest to study biology
	15
	93.8
	1
	6.3
	t(82)=-3.09,p<0.05*

	My level of biology comprehension is enhanced by VIM                                            
	11
	57.9
	8
	42.1
	t(82)=-3.11, p<0.05*

	I retain more biology concepts when VIM are used                                      
	29
	83.3
	4
	16.7
	t(82)=-2.10, p<0.05*

	I like this approach of teaching using VIM                                    
	7
	77.8
	2
	22.2
	t(82)=-1.67,p>0.05

	I suggest the use of VIM be compulsory for all biology teachers                 
	11
	91.7
	1
	8.3
	t(82)=-1.60,p>0.05


Note: * = Significant Difference
Reflective interview questions were given to students to explore their views on how they found the use of video in studying biology. Responses from both schools showed that studying by watching video clips increased their interest in biology subject, increased their memory in biology concepts, increased their ability to understand the topic, was a good way of teaching biology, and also increased students’ attention in the lesson. They also indicated to enjoy pictures and explanations given together, little observations with a lot of discussions which increased their concentration in the lesson, and that the lesson was not boring.
Also the researcher wanted to know if students noticed any advantage or disadvantage of using VIM in the class. They indicated to get advantages like increase their recalling, difficult to forget, increased their understanding, not time consuming, theoretical concepts were easily understood, and also were able to see things in real sense. Also students indicated to like the discussions between the lesson and the tests given at the end of every lesson. 
Furthermore, researcher wanted to know if there is anything new they learned from these biology lessons. They responded that learning with the help of vision and sound can give enough understanding of the lesson. Also student understood that they can watch you tube also at home to learn biology and access biology materials through the internet instead of just waiting for the teacher to provide materials for them.
Another question posed to students was to explain how the lesson was different from their regular classes. They said the lesson was different from their regular classes as it was more in reality than theoretical, involved many senses than in regular class, well understood due to practical observations, increased confidence and concentration and reduced sleeping in the class, and well understood due to practical observations they did. Suggestions given by students about the whole experience was that science teachers should use VIM in teaching as it increased their interest in the subject, computers to be used in teaching in secondary schools, more tests to be given every after each lesson and the use of teaching aids should be emphasized.  
Lastly, students were asked to suggest what should be done to improve academic performance in biology. Most of the students suggested the use of VIM in teaching, students to be given reference books to read more about the topic, regular tests and homework, more discussions, more practical work, there should be more cooperation between teachers and students and also without forgetting students’ effort by him/ herself.
 The interview with teachers about the experiences with teaching using VIM indicated that they have sufficient time to develop VIM lesson plans; they can prepare lesson plans that integrate VIM. One teacher indicated to have high load which make it difficult for her to prepare lesson plans that integrate VIM. Teachers also indicated to enjoy teaching using VIM by commenting that VIM provides more effective instruction than traditional materials. They indicated the preparation of lesson plans that integrate VIM takes a lot of time. They also indicated to like the approach of teaching using VIM be compulsory for all biology teachers. Also teachers gave their general view on students’ participation in the lesson that it was excellent, and their general comment was that VIM helped teachers simplify teaching especially of difficult concepts, they have improved their lesson plans and gained skills on assessment activities.
4.8 The Impacts of VIM Lessons on Student’s Learning
The impact of VIM in students’ learning was determined both cognitively by examining students’ test scores and affectively through classroom observation and students and teachers interviews.
4.8.1 Cognitive impact of VIM on students’ Learning
The impact of VIM approach on students cognitive learning was measured by a knowledge test administered in two groups (experimental and control groups) in two schools. Both multiple choice and short answer questions were given after each lesson taught. Mean, standard deviations and t-test were calculated for the four tests given in each group as shown in the table 4.7.1 below:
Table 4.7 The Impact of VIM Lessons on Student’s Academic Performance
		Performance (N= 84 )

	                                                 Experimental group
	        Control group

	                                                 n             M            SD                                    
	n                    M          SD

	B/W Mkapa                           46          34.8          0.4
	46              30.3         0.05

	Jangwani                               38           58.3          1.1
	38              39.9        -0.19

	T-test     t(84)=-125.0418, p<0.0001
	 t(84) =-303.9208, p<0.0001


Table 4.1 shows independent-samples t-test conducted to compare experimental group and control group in both schools. School A (B/W Mkapa) experimental group (M=34.8, SD=0.4); school B (Jangwani sec. school) experimental M=58.3, SD=1.1), t(84) -125.0418, p< 0.0001; control school A (M=30.3, SD=0.05, school B (M=39.9, SD=-0.19 t (84)=-303.92308, p<0.0001. p value indicates there is a significant difference. The two samples indicated to show significant difference.
4.8.2 Classroom Observation
Data collected through designed observation guide which focused on the ability of teacher and students to effectively implement VIM in the class. The collection of classroom observation data focused on the type of lesson introduction, teaching method(s) used, teacher and student roll during lesson execution, time management, ways of assessing students learning effects and conclusion of the lesson activities.
Table 4.8 Classroom implementations- observation results for four lessons in both schools upon using VIM in the class.
  INTRODUCTION OF A LESSON                                                             
	Observation items
                                                                                     Schools and lessons

	
	School A                    School B

	
	L1
	L2
	L3
	L4
	L1
	L2
	L3
	L4


           
1. Teacher appears organized and ready to       +      +      +      +      +      +      +      +             
 start a lesson                
2. Teacher asks/answers homework questions    -      +       -       -      -       -       +      +                                                
3. Teacher discusses and reviews homework     -      +      +       -      -       -       +       +                                                             
4. Teacher relates lesson to previous learning    +      +     +      +      +       +     +       +
5. Teacher takes opportunity to discover what   +      +      +      +      +       +     +      +                              
 students already know at start of the lesson
 6.Teacher makes clear how the class will be    +       +     +      +      +      +       +     +      
 organized into group activities and share role,
 like chair person.
7.Teacher clarifies what students will be doing in +    -     +       +      +       +      +     +
 various stages of the lesson e.g. prediction                                                                                                                                 
8.Teacher poses question that are challenging      -    +      +      +       +       +     +      +
 debatable.
                           
BODY OF LESSON
A. Basic teaching skills and classroom management                                      
1. Teacher has VIM ready and organise          +      +      +      +      +      +      +       +                                                                                                                      
2. Teacher makes sure that VIM was used      +      +      +      +      +      +      +       +
 at proper time  of instruction                 
3. Teacher ensures video clips were                 +      +      +      +      +      +      +       +
 repeated for students understanding              
4. Teacher use the video clips related              +       +      +       +       +     +      +      +     
 to the lesson.                   
5. Teacher put students in group  
discussions to reflect on                                  +      +       +       +      +      +       +      +
 video clips                                                               
6. Teacher responds positively to 
learners' questions answers                              +      +      +      +      +      +      +       +                            
7.Teacher establish the relevance 
 of the lesson to                                                 +      +      +      +      +      +       +      +                                               
learners' daily lives                                                                                                                                                                                                
8.Teacher maintains a positive learning
 environment during the lesson                         +      +      +      +      +      +      +      +     
9.Teacher helps student to investigate,                          
 to construct meaning                                         +      +      +      -      +      +      +      +          
10.Teacher ensures students stick to procedure,  
strategies or process that ensure inquiry            +      +      +      +      +      +       -       +                                                                                
11.Teacher promotes thinking and
 problem solving skills                                       +      +      +      +      +      +      +      +                                       
12. Teacher passes around to observe students’                            
 participation in discussion                                +      +      +      +      +      +      +      +
13. Teacher spends time monitoring
 the discussions                                                   +      +      +      +      +      +      +      +                            
14. Groups present observations to
       whole class                                                  +      +      +        +       +      +     +     +                                                
15. Teacher and students discuss the lesson as         
       a whole class                                               +      +      +      +      +      +      +       +                        
16. Teacher produces discrepancies which
 stimulate further discussion, thinking
 or investigations                                                  -      +      +      +      +      +      +      +                                                                                                                           
15. Teacher manages time properly in
 each stage of a lesson                                          -      +      +      +      +      +      +      +                          

B. Learner-centered orientation                                                            
1. Teacher groups learners for discussions       +    +      +      +      +      +       +       +                                                  
2. Teacher assigns appropriate number of
 learners to each group                                      +      +      +      +      +      +      +      +
3. Teacher assigns various group roles to
 members                                                            +      +      +      +      +      +      +      +                                                             
4. Teacher interacts with students during
 discussion                                                          +      +      +      +      +      +      +      +                                               
5. Teacher interacts equally with all groups      +      +      +      -       +      +      +       +                                                   
6. Teacher assists learners when necessary        +      +      +      +      +      +      +      +                                            
7. Teacher guides learners (via questioning, etc.+     +       +      +      +      -       +      +                    
8. Teacher allows learners to draw own
 conclusions in groups                                        +      +      +      +      +      +      +      +        
9.Teacher encourages learners to ask questions +     +       +      +      +      +      +      +                                    
10. Teacher tries to understand learner  
problem/questions                                               +      +     +      +       +      +      +      +            
11.Teacher discusses results/problems with the            
  whole class                                                         +      +     +      +      +      +      +      +   
12. Teacher asking questions to probe  
 reasoning and understanding                              +      +      +      -      +      +      +      +                
13. Teacher acknowledges learner's ideas                      
(e.g. questions/ answers)                                     +      +      +      +      +      +      +      +                                                                                                 
14. Teacher uses/discusses learners ideas           +      +      +      +      +      +      +      +        
15. Teacher summarises learners' ideas              +      +      +      +      +      +      +      +                                              

C. Subject Matter                                                                                  
1. Teacher gives clear, correct and complete         
 information to the groups                                  +      +      +      +      +      +      +      +
2. Teacher relates information to other                        
 past/ future lesson                                             +      +      -      +      +      +      +       +                                                                                                             
3. Learners meet overall lesson objectives        +      +      +      +      +      +      +      +                                               
4. Teacher appears confident in lesson content +      +      +      +      +      +      +      +                                               
5. Teacher notices and responds to incorrect           
learner answers                                                    +      +      +      +      +      +      +      +              
6.Teacher seems to have a firm understanding                  
 of subject area                                                     -      +      +      +      +      +      +      +               

  CONCLUSION OF LESSON
A. Basic teaching skills                                                                         
1. Conclusions are drawn from the lesson         +      +      +      +      +      +      +      +                               
2. Teacher summarizes the findings of the 
Lesson                                                                +      +      +      +       +      +      +      +         
3. Teacher provides transition to the next lesson +    +      +      +       +      +      +      +                                              
4. Teacher gave homework/ assignment             +      +      +      +      +      +      +      +                                                                  
   Note: + = observed, - = not observed.













CHAPTER FIVE
5.0 DISCUSSION OF THE FINDINGS
5.1 Introduction
This chapter presents the discussions of the findings of the study about the use of Video-based Instructional Materials (VIM) in enhancing teaching and learning biology in secondary schools. The chapter discusses the findings presented in chapter four in relation to the use of VIM in the teaching of biology in secondary schools in Dar es Salaam. 

5.2 Discussion
The study reported in this dissertation investigated the use of Video-based Instructional Materials in teaching and learning biology in secondary schools in Dar Es Salaam, Tanzania. Specifically the study investigated teachers and students experiences of their current way of teaching and learning, challenges teachers and students encounter in their current way of teaching and learning, knowledge teachers acquire during the training, the support teachers needed during implementation of VIM lessons, ways in which teachers use knowledge from training in implementing VIM lessons, teachers and students’ experiences with Video-based Instructional Materials (VIM) in biology lesson and lastly the impacts of VIM lessons on student’s academic performance.
Regarding teachers and students experiences of their current way of teaching and learning, the findings of the study have shown 92.8% of students have interest of learning biology subject. This finding is different from what Mokter (2011) reported that students lack interest to study science subjects and mathematics. Also few of them (33%) lack interest of reading books. This shows that there is improvements as majority of students have interest in reading books, but contrary with the study by Osaki (1999) who found that students may have textbooks, but choose to rely on teachers' notes which often encourage rote learning. 
Moreover, more than half students indicated to have few group activities and less than half showed to have limited practical work. This means that in schools students are given practical work. Also few students (39%) commented teachers do not use teaching aids and copying notes to be still common. This shows that there was improvement of teachers using teaching aids. The literature by Ambrose, 2012; Nihuka & Ambrose, in-press) 2012, indicated that although many secondary schools in Tanzania are facing serious problems of lack of teaching materials, available materials such as models, charts and preserved specimens were not used. The findings are consistent with Chonjo and colleagues (1996) as well as Osaki (1999) that teachers were not using available materials and equipment which rather remained locked up in cabinets full of dust. In some schools, even laboratories were not used at all until during examinations. 

Also, more than half of students agreed that syllabus finishing is delayed. The literature review by (Leeuw, 2003) said that teachers are forced to teach in a rush to meet examination requirement which in turn does not contribute to any meaningful learning. In comparing the two schools the results showed that there were no significant different in the above mentioned students’ experiences. 
However, other experiences indicated to have significant different among the two schools. These experiences included: time for questions is limited 26%, and the lack of competent teachers in biology 28%. This means that majority of students agreed to have enough time for questions in the class, meaning that there is interaction between the teacher and students. Studies have shown that teacher classroom interactions is central to effective curriculum implementation as it has a strong influence on students’ learning outcomes (Rickards, 1999; Alausa, 2007). Regarding lack of competent teachers in biology, there was a time when the Ministry of Education and Vocational Training allocated primary teachers to ward secondary schools in the region to solve the problem of teachers’ shortage in ward secondary schools (Said, 2008). One of the chosen school sample (school A) was a community school. 

For the case of teachers the findings showed that they have interest in teaching biology and they do less talking in discovery and learners do more, and that they do more work of creating conducive climate for learning. Also they regularly use participatory method in teaching although it is a time consuming method and also it delays completion of the syllabus. According to Meena, (2004) teachers do not use participatory methods in their teaching due to lack of enough time to implement learner centered approach in secondary schools since participatory methods are by nature time consuming. According to Ambrose, (2012) lack of relevant books found in the libraries hinders implementation of learner centered approach in most schools. According to Osaki (2004) better student achievement is strongly associated with teaching for understanding which emphasizes active involvement of students. Furthermore, they use group discussions in their teaching and they said to be the center of teaching and learning process, but rarely provide students with the text books for reference. Also teachers reveal that they do not use computer in their teaching and usually do not use lecture method when the class is crowded. Generally, this study indicated that teachers and students have positive experiences in their current way of teaching and learning with exception of few experiences which appeared to be negative, such as the issue of lack of enough teaching and learning materials is still a problem.  
	About challenges teachers and students encounter in their current way of teaching and learning, most of students indicated to have interest in biology subject, and lack enough biology books for reference. With respect to the capacity of the educational system to meet Tanzania’s national development goals, findings of the study by UNESCO (2009) reveal acute shortages of science teachers and other resources such as text books and teaching aids in secondary schools across the country. Also it shows that students have a tendency to use library in their schools. Many students also indicated to lack computer to support teaching and learning. Table 4.2.1 shows that no variation about the challenges indicated in two schools, both schools pass through the same magnitude of challenges. 


However, in the same research question some challenges seemed to differ between the schools: Less than half of the students showed to have limited tendency to use library, and to be not comfortable with the way biology is taught in the class, and that biology concepts are difficult to learn. This shows significance difference on the result between two schools. This means that most of students in one school use library in their studies, they enjoy the way biology is taught, and that they can learn biology concepts easily while for the other schools this is different. This might be an area where teachers need more support to improve their role as facilitators, not only for the use of VIM approaches but also with biology teaching approaches. Less than half of students indicated to lack student-teacher interactions and teaching methods to be boring, but majority did not agree with this statement. Furthermore, very few students indicated to have big class size (above 45). During classroom observation, one school appeared to have about 54 students in the class which is above standard (standard 40). Because of large class size not all students got chance to contribute their ideas during group discussion because of time. Also teachers were spending few minutes in every group to be able to visit all the groups. 
The study also explored teachers about challenges they face in their current way of teaching. Different responses were collected from the two interviewed teachers; as lack of biology text books for students, limited teaching and learning resources, long syllabus and time per period to be not enough. Both teachers indicated to have limited teaching / learning resources while the other teacher indicated to have large class size. According to Mdima (2005), when there are more than forty students, even the best teachers experience difficulties in managing them. This makes teachers continue to use teachers- centered approach rather than student- centered approach. Others are: Osaki’s (2001); Chediel (2004); Lea et al (2003); Maro (2004).  One teacher said:
Lack of teaching and learning materials is a chronic problem,
 most  schools lack  both text and reference books for students
 so even when we want to group learners for tasks they need
 textbooks to read and find information in regarding to the task
 given, so that all learners can participate during discussion but 
things are not like that.
The kind of specific knowledge teachers acquired during training was investigated. The researcher prepared a two days training for teachers to orient them on the use of VIM in teaching and learning biology. The training was supported by several exemplary lesson plans prepared by the researcher for teachers to prepare their own. As a result of participating in this training, teachers have acquired the knowledge on the use of Video-based Instructional Materials (VIM) to teach biology. One teacher said “I noted changes in my teaching after this training as it has motivated me to start using computer in my teaching and it simplifies teaching.” They also gained knowledge on how to design lesson plans that use VIM. They appreciated the lesson plans to be full of pedagogical activities, allow interactions in the class to ensure students’ understandings, and provide chance for teacher and students’ evaluation. According to Nieveen et al (2005), teachers acquire pedagogical knowledge in the training which enables them to be able to design technological- based lesson plans and get new subject- and pedagogy-related insights and be able to make reflections on how to improve instructions. In the program researcher prepared three video clips which supported the exemplary lesson plans used in three different lessons, but later teachers were asked to prepare their own four. 

They also gained knowledge on how to download and install video downloader and to download video in the you tube, how to make choice of video that matches the lesson to be taught, they could burn the video in DVD, they could connect and use projector, and find correct resolution for the projection. After downloading the video clips from the internet teachers were surprised of the good biology video clips they got. One teacher said



“I was not aware of such good materials being in the internet.
 I used to consult books for references and when I could 
not get what  I want from the book I will just leave to 
do what I wanted to do. I come to realize  that with the
 internet I can get many teaching  materials”.  

Furthermore, both teachers appreciated to have acquired the knowledge on how and when to integrate technology in their teaching. To respond on issue of when, according to this study, teachers used video clips to demonstrate procedures; for example stages of germination (from seed to seedling), and demonstrate conditions necessary for germinations. Also VIM was used to promote active learning. Students were involved in group discussions and make presentations of their findings from each group. In some other lessons such as that of demonstrating the conditions necessary for germination, students were involved in planting bean and maize seeds and asked to make observations of what they see and record their observations every day for about a one week. 

Because of that most students were involved actively in learning. To focus students’ attention on specific subject matter, in assessment and in motivational purposes as it raised interest of students about the lesson. Also teachers gained observation skills during students’ group discussions, classroom management skills, and able to make reflections on how to improve instructions and how to assess students learning. For the case of how to use technology, many instructional procedures were followed including preparation of about 1-2 minutes short video clips for instruction. Video in instructional lessons were kept short so that learners do not lose focus of the subject matter. Keeping video clip lengths short not only can keep students focused but also can lead to better learning Alessi and Trollip (2001).  Gillespie (2007) noted that "students learn best from short segments that are directly related to the lesson". For successful use of VIM, the lessons were accompanied with questions and answer during the lesson and after video clip to check student understanding of the lesson. According to Ellis & Childs (1999), questions that immediately follow video segments can encourage active thinking and help build on a learner's existing knowledge base. Also, students may learn better if they are required to answer guiding questions during the videos because the questions force students to be more active while viewing the videos (Lawson, Bodle, Houlette, & Haubner, 2006).  Regarding support needed by teachers in the training, several supports were provided to them: the technological support, pedagogical support, institutional support and continuous coaching from the researcher.

Teachers needed technical support to ensure proper connections and projection of the videos. Teachers found that lack of technical support could hinder implementation of VIM lessons. For example during instruction of lesson 2 in school A it was found that the computer itself could not give enough volume, until when a passing by teacher were called to come in to assist the connection of computer to the sound amplifier. Teachers need to be supported on activities like installation of computers and its accessories, installation of software, maintenance, network administration, and security management (Bakari et al., 2005; Fisser, 2001).
 Also teachers needed pedagogical support to implement VIM in the class. They needed time to prepare lesson plans and papers for preparing students activities. Teachers’ interview indicated that pedagogical support is needed by teachers in designing lesson plans and students’ activities and instruction so that e-learning doesn’t include just delivery of content (Eyitayo & Ginnini, 2004; Telnova, 2005). Also teachers needed one-to-one support to ensure a fearless familiarization with e-learning skills. Teachers found themselves in need of continuous coaching from the researcher as during lesson development one teacher did not know where exactly to introduce the video clip in her lesson plan. Later she came to realize that instructional video clips can be used at any part of the lesson development depends on the interest of the instructor (teacher) about what you want your student to achieve at that particular moment. Institutional supports were also necessary as school leadership provided the computer, projector, flip chart, and the computer room itself to teachers to facilitate effective teaching and learning using VIM. 

Furthermore, the study examined ways in which teachers going to use the new knowledge from training in implementing VIM lessons. Teachers said that they will use knowledge from training in preparation of lesson plans that uses VIM and use VIM in their teaching. In the training teachers was able to prepare about four lesson plans that used VIM and use them to teach. They said they will use this knowledge from training in retrieving learning resources from internet so as to enrich their lesson notes and improve their way of teaching and learning biology. One teacher said “I will change the way I used to teach biology, because I have realized that I can download video clips that can simplify teaching even those difficult concepts”. According to teachers, VIM will improve their ways of assessment and classroom management.
A reflective interview for teachers and students’ experiences with the use of VIM in biology lesson were examined. For the case of students’ experiences; most of them from both schools indicated to have positive experience with VIM lesson as it enabled them to understand more biology lesson and make them learn more about biology subject, and they were able to retain more biology concepts. Others indicated to like the approach of using VIM in teaching biology and most of them suggested the use of VIM to be compulsory for all biology teachers. However, there was variation among the two schools on the following experiences: difficult concepts become simpler for students to understand, VIM increased their interest to study biology and those who indicated their level of biology comprehension using VIM to be enhanced. This difference could be due to different learning environment provided in two schools; one being a government and older school while the other was the community school, or could be due to different in sample size. 
The reflective interview was conducted to examine students’ views on how they found the use of VIM in studying biology. The responses from both schools were that studying by watching video clips increased their interest in biology subject, increased their memory in biology concepts, increased their ability to understand the topic, and commented that it was a good way of studying biology, and that VIM enabled them to focus and pay attention to the lesson. They also indicated to enjoy pictures and explanations given by the teacher. They commented to enjoy short observation of the video clips in every lesson and a lot of discussions which increased their concentration in the lesson, and that the lesson was not boring.
The study examined if students noticed any advantage or disadvantage of using VIM in the class. They indicated to get advantages like increase their recalling ability and difficult to forget, it increased their understanding and it was not time consuming, theoretical concepts were easily understood, able to see things in real sense. Likewise students indicated to like the discussions given because they discussed freely able to share their ideas and that they enjoyed tests being administered at the end of every lesson. Some other students were heard saying “We wish it could be like this every day and in every subject” The study also examined if there is anything new they learned from VIM biology lessons. Some students responded that they have realized they can watch videos subjects from you tube even when at home and access biology materials through the internet instead of just waiting for the teacher to provide materials for them. Video is everywhere today, can be watched online and on a portable device or mobile phone (MediaPost News, 2008). Also they said to have learned to work collaboratively in groups as in groups many ideas arise.
Furthermore, students were asked to explain how the lesson was different from their regular classes. They said that the lesson was different from their regular classes as it was more in reality than theoretical, involved many senses of vision and sound together than in regular class, well understood due to practical observations, and it increased their confidence, concentration and reduce sleeping in the class. Group discussions were given regularly at least every lesson, contrary to regular classes were group discussions are very few.
Lastly, students gave suggestions on what should be done to improve academic performance in biology. Most of the students suggested the use of VIM in teaching should be continued because it have benefited them to understand the lesson more easily, students to be given reference books to read more about the topic, regular tests and homework to be given after every lesson as it makes them continuo read, group discussions to be maintained as it enabled them to interact among themselves and know other students’ view in the same group. Similarly, they suggested to be given practical work whenever necessary, interaction between teachers and students in the class has to be emphasized, and they understood that students’ efforts and commitment in reading the subject is most important.  Suggestions give by students about the whole experience was that science teachers should use VIM in teaching as it increased their interest in the subject, computers to be used in teaching in secondary schools, more tests to be given every after each lesson and the use of teaching aids should be emphasized.
For the case of teachers’ experiences with teaching using VIM, they have indicated to have positive experiences as they had sufficient time to develop lesson plans that integrate VIM. On the other hand they found preparation of VIM lessons took lot of time. It was revealed in the literature that teachers who use VIM in classroom have to demonstrate high levels of energy, hard work and perseverance (Lankshear & Snyder, 2000). Planning lessons involving computers can take considerable time and demands complex scheduling and resourcing. Therefore, teachers using computers in the classroom should not act in isolation from each other. They need to have access to resources that will supply ideas and material for different classroom applications, including peers who are also developing their own pedagogies and resources (Leach et al., 2004). On the other hand one teacher indicated to have high load which make it difficult for her to prepare lesson plans that integrate VIM. Literature indicates that to reduce workload, teachers can be encouraged to share resource with others and locate good practices on the Web and adapt these to their local circumstances. In a number of cases the high workload is caused by teachers wanting to control all the activities of their students, which means answering many questions and running from one student to the other all the time. Teachers can take time to discover that computers do not mean extra work but that they can actually make their work easier. Sara, H., David, H., Enos, K., Susan, N., Azra, N., &Leonard, W.) 2010. Teachers commented to enjoy teaching using VIM because VIM provides more effective instruction than traditional materials. They indicated to like the approach of teaching using VIM and gave the suggestion that the use of VIM be compulsory for all biology teachers. 
Also teachers gave their general view on students’ participation in the lesson that it was excellent, and their general comment was that VIM helped teachers simplify teaching of difficult concepts, they have improved their lesson plans and gained skills on assessment activities. They also said that time management is well observed when teaching using VIM. Literature by (Craig, 1995) revealed that teaching using ICT (VIM) reduces time spent for up to 50%. 
[image: E:\20140404_031716.jpg]Figure 5.1 Students watching video clip in computer lab at Jangwani Secondary School.
 The impact of using VIM lessons on student’s learning was also examined. In this study, an attempt was made to use quantitative data findings on two measures; experimental and control groups to determine the impact of VIM lessons on students learning achievement. A significant gain in terms of academic achievement in favor of the experimental group was noted. The mean difference in experimental group was (M=4.5) higher than that of control group in school A and (18.4) significantly higher than that of control group in school B. These results are in agreement with earlier findings showing that the use of VIM is significantly affect the affective realm of students towards the scientific concepts that are considered hard and difficult for students to learn and teachers to teach (Kiboss, 1997, 2002; Wekesa, 2003). The results also indicated the difference in performance of two schools. This difference in performance can be due to difference in learning environment of the two schools, one being a community school and the other being an old government school expected to have more learning resources and experienced teachers than the other school.
To get an impression of classroom implementation of VIM lessons, four lessons was observed which were taught using VIM. Table 4.8.1 presents an overview of observation results of each lesson per lesson. Overall results of the four classes appear to be very much alike. The results show that teacher and students were able to implement most of the lesson activities according to advice provided in the observation guide. Teachers of both schools were observed to be well prepared for the lessons. All materials and equipments required for the lesson activity were ready at the start of the lesson. In all four lessons, students from the two schools were observed to be actively engaged in learning activities. They performed most of the activities in groups of five. The activities involved a considerable teacher- student interaction and high student- student interactions. The climate of the class appeared to encourage active participation of all students. Students were observed discussing their work from small groups asking help from the teacher. Teacher appeared friendly, interacting with students from one group to another. During discussion, time management was well observed by the teachers.

Most activities performed during lesson introduction were executed in both schools and aligned closely to format suggested in the observation guide. Teacher took opportunity to discover what students already know prior the lesson and clarify to students what to be done in every stage of the lesson. During introduction phase, checking for homework and provision of feedback appeared to receive less attention. Out of eight homeworks given, only three were checked and provided feedback to students. It was observed that teachers’ role was to provide guidance and support. The trend show that teachers of both schools were able to organize the students for group activities; (discussions, observations of germinating seeds, measuring size and identify growing regions of a plant, etc). 

They moved around the groups monitoring how the members were participating in the discussion. However, working with more than seven groups appear to be challenging to teachers as they could not spend much time in one group to observe the way students share ideas within the group so as to note the misconceptions for further clarification during lesson consolidation. Teachers managed to control time as students had enough time to present their work, to ask and answer questions, and copy some notes and homework. Generally, all the observation guide items in the body of lesson were observed as planned.

The lesson conclusion involved several activities including teacher provision of conclusion of the lesson, summary of the lesson, transition of the next lesson and homework. The results in table 4.8.1 revealed that all teachers did well in concluding the lessons.

In control group observation was not done as it was a group taught in traditional method without necessary following the required classroom guide. It is a group which represents teachers and students’ current ways of teaching and learning whereby there means tests scores were computed and compared with the mean score from the experimental groups. See table 4.7.1












CHAPTER SIX
6.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

6.1 Introduction
This chapter summarizes and concludes on the findings about the use of VIM to enhance teaching and learning biology in secondary schools in Dar es Salaam, Tanzania, and provides recommendations that can be used by stakeholders for further actions.  

6.2 Summary of the Study/ Findings
The main goal of this study was to examine the use of Video-based Instructional Materials in enhancing teaching and learning biology in secondary schools in Dar Es Salaam, Tanzania. Findings have indicated that teachers and students have positive experience with the use of VIM in teaching and learning biology and there is evidence to suggest that VIM was effective in influencing the students’ understanding of biology topics which increased their interest on the subject. VIM changed students and teachers’ perception of the classroom environment and attitude towards biology lesson. It was observed by teachers that the use of VIM stopped students’ sleeping during the lessons; motivate students to pay attention on the subject, increased class attendance and class discipline. Furthermore, teachers found that the content of the program was interesting and helpful to them, and declared that it is possible to change their traditional way of teaching. From the discussion, the challenges identified in the study such as shortage of teaching and learning materials, long syllabus, shortage of time per period and large class size could be resolved or minimized if teachers will opt to teach using VIM because well planned VIM lessons are not time consuming, but its preparation can need time as teachers commented on it S. Lujara, M. Kissaka, L. Trojer and N. Mvungi (2006) commented that the use of ICT tools (VIM) and especially e- leaning will be a viable solution to encounter the situation of the scarce resources. In fact, the problem of difficult concepts to learn for students or difficult topic for teachers to teach in biology may be resolved by the use of VIM lessons that emphasize interactive student learning (Kiboss, 1997, 2002; Wekesa, 2003.

Teachers found that support is necessary for them to be able to implement VIM in the class. Specifically, support in terms of providing Computers, technological support and time for planning VIM lessons is critical for effective use of VIM in schools.  Also teachers needed one-to-one coaching to ensure a fearless familiarization with e-learning skills.
The knowledge about VIM enabled teachers to simplify their teaching and retrieve learning resources so as to enrich their lesson notes and improve their way of teaching and learning biology. With knowledge of VIM teachers realized that learning materials are not only from books but also can be found in the internet. The knowledge of VIM improved pedagogy in the class. 
This study also demonstrated that VIM has potential for favorable effects on the students’ academic outcomes, both in affective and in cognitive outcomes. Students had affective learning impact as they said to enjoy the positive climate created in the classroom during learning with VIM. They also enjoy the group discussions which allow sharing of ideas among themselves and the teacher and their confidence were increased. According to one of the teachers, VIM increased students’ motivation as they used to run away from doing tests but during VIM classes students were available. Also VIM showed cognitive impact learning. Students who taught using VIM did better in their tests than those who taught through traditional methods without VIM. Engaging in VIM activities students had more opportunities for developing scientific reasoning skills such as group discussions, practical work and assignments (Eijkelhof, 2002).

 Teacher classroom practices were adequate, and teachers attempted to guide or facilitate the student-centered teaching approach. Results from classroom observation on the use of VIM promote active learning environment. It provided opportunities for student-student interaction by allowing more time for discussion and reflection about the lesson. It also stimulated students’ interest. 

6.3 Conclusions
Conclusions from most of the studies reveal that secondary school teachers and students from the developing world are quite positive about using ICT in the teaching and learning in schools (Kigobe, 2013; Tagoe, 2012). The use of VIM not only changes the traditional ways of teaching, but also requires teachers to be more creative in adapting and customizing their own teaching materials and strategies (Reid 2002). To reduce the workload, teachers can be encouraged to share resource with others and locate good practices on the Web and adapt these to their local circumstances. In a number of cases the high workload is caused by teachers wanting to control all the activities of their students, which means answering many questions and running from one student to the other all the time. Teachers can take time to discover that computers do not mean extra work but that they can actually make their work easier Sara, H.; David, H.; Enos, K.; Susan, N.; Azra, N.; &Leonard, W. ( 2010).  By using curriculum authorized materials (observation guide), learning resources, teachers’ role in monitoring students- centered approach in the class, will contribute on implementation of VIM in the classroom Krathwolh (1998).Teachers and schools may not feel pressured to change their classroom practices if nothing is done in the curriculum and the final examinations. Changes are necessary in the national curriculum to reflect inquiry learning supported by VIM. These changes must also be reflected in the final examinations.

The findings of this study has direct implication to the significance of the study as teachers and students were motivated to use VIM in teaching and learning as they gained skills and attitude related to effective use of ICT. Also teachers were equipped with essential knowledge and skills about preparation of lesson plans that use VIM in teaching and learning biology. By using VIM as a teaching tool, some science concepts which have been difficult to explain to students and understand, VIM provided part of solution. Furthermore VIM helped teachers to improve their classroom practices. By using VIM teachers was enabled/ encouraged now to use computers that are available in their schools in a more positive and effective way in teaching, use them to download teaching materials from the internet and enrich their lesson notes. Therefore the use of VIM reduced the problem of shortage of teaching and learning resources in secondary schools.

6.4 Recommendations 
The suggestions put forward to improve future classroom practice experiences in Tanzania that are geared towards promoting VIM in learning of science (Biology), are outcomes of reflecting on the results and discussions obtained in the previous section. The recommendations for actions by teachers, for policy and for future research are suggested.

6.3.1 Recommendation for Action by Teachers
1. The government to continue improving teaching and learning environment by increasing provision of teaching and learning resources including computers and VIM. In this study computer, white board, projector and VCDs were used. In scarce resources teachers are advised to use VIM and internet so that students could learn to search and browse books and journals online, thus increasing the availability of learning materials (Kitta and Tilya, 2010).

2. Teachers should revise their ways of teaching to ensure finishing of the syllabus and ensure proper time management so as to allow student- teacher interactions in the class for effective instruction. With the proper use of VIM this can be handled.
3. It was observed in the study that students were not used to be given assignments and homework and provided feedback after every lesson taught by their teachers to improve their thinking and reasoning. Observation by Ottevanger (2001) indicated that providing feedback during the lesson and immediately after classroom observation will be an excellent moment to support teacher in their development. Teachers are argued to adhere to their teaching skills.

4. School leadership should support ICT integration strategies by including it in the schools’ values and goals. If the ICT strategy is integrated into the overall’s strategy ICT has the greatest potential to act as a catalyst for change. Furthermore schools should capitalize on positive attitudes and support teachers who use ICT in teaching. 

5. To ensure effective integration of ICT (VIM) in teaching, the issue of motivation for teachers should not be escaped. This is because bringing ICT as a tool into the classroom to be used for teaching can have a considerable impact on the practice of teachers, Newhouse (2002): the balance of roles they play with a perceived risk of reduced influence, greater access to information to be provided, leading to increased interest in teaching and experimentation (Cradler & Bridgforth, 2002), requiring more collaboration and more communication with teachers, administrators and parents (ibid.), requiring more planning and energy, requiring the development of skills and knowledge of ICT, and need more time to engage with students, so as to lead to greater productivity (ibid.).
6.3.2 Recommendation for Policy
1. Curriculum: Tanzania institute of education (TIE) should find a way to incorporate VIM approach in current and future curriculum reform initiatives for the secondary schools.

2. Future key aspects in the field of policy making are to support the pedagogical use of ICT (VIM) in teaching and learning in schools. Tanzania Ministry of Education (MoEVT) should incorporate new competencies such as ICT (VIM) lesson planning skills, independent learning using ICT (VIM) or higher order thinking skills to be part of a new education context and should be integrated in national curricula and assessment schemes.
3. There should be formulated a policy for class size control to all schools countrywide and to have restrictive laws for teacher- student-ratio and the law should clearly state that having more than 40 students in a classroom is an offence.

 6.3.3 Recommendations for further Studies
1. For improvement purposes in the future, there is a need to evaluate more concretely school contexts, learning processes and teaching practices to show under which circumstances ICT (VIM) based activities can enhance learning.
2. Further research should be done to examine the effect of using ICT (VIM) on enhancing teaching and learning practice of teachers, and in improving students learning and academic outcomes.
3. For comparison purposes it is recommended that further research should be conducted on the same topic to cover more area, schools, teachers and students’ sample size in order to get more data to ascertain the realistic situation in terms of VIM implementation in Tanzania’s secondary schools. With such a huge sample and reliable information, generalization of the findings may be realistic. The study should also include schools outside Dar es Salaam. 
4. This study based on the use of VIM in enhancing teaching and learning biology in secondary schools. New directions for further research may include investigating the effectiveness of using VIM in the teaching of other subjects such as Physics, Chemistry, Mathematics, Kiswahili, English and others. Furthermore, further research can also be conducted focusing on A’ level   
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APPENDICES

APPENDIX A: QESTIONNAIRE FOR TEACHERS
PART ONE: INTRODUCTION
 This questionnaire is intended to collect information related to the use of ICT in teaching and learning in secondary schools in Dar-es- Salaam, Tanzania. Kindly spare your time to thoroughly fill in this questionnaire. I wish to ensure you that, the information you provide will be treated with absolute confidentiality and will only be used for the purpose of this research. For this reason, we ask you not to write your name anywhere on this questionnaires. Thank you for your cooperation.

PART TWO: BACKGROUND INFORMATION
1. Name of school……………………………………………………………….
2. District in which your school is located……………………………………...
3. Gender (Please tick where appropriate)
(a) Male…………    (b) Female………...
4. Age…….
5. Education level (Please tick where appropriate)
(a) Diploma………..
(b) Graduate……….
(c) Postgraduate……....
(d) Others (Please specify)………………………………………………..
6. Computer literacy (tick)    Advance………. 
                                            Average………
                                            Low…………







PART THREE: QUESTIONS
APPENDIX B: INTERVIEW QUESTIONS FOR TEACHERS
Structured interview questions
RQ 1. What are your experiences about your current way of teaching?
	a. Do you have interest with teaching biology?
	
	
	
	

	b. Do you do less talking in discovery and learners do more?
	
	
	
	

	c. Do you do create creating conducive climate for students’ learning?
	
	
	
	

	d. Are you the center of teaching and learning process?
	
	
	
	

	e. How frequently do you use participatory method in teaching? 
	
	
	
	

	f. Is participatory method time consuming? 
	
	
	
	

	g. Do participatory method delays completion of syllabus?
	
	
	
	

	h. Do you do lesson preparation before entering the class?
	
	
	
	

	i. Do you provide students with text books for references?
	
	
	
	

	j. Do you encourage students to use laboratory for biology practical?
	
	
	
	

	k. How frequently do you use group discussions in you teaching?
	
	
	
	

	l. Do you use computer in your lessons?
	
	
	
	

	m. Which method do you use when the class is crowded?
	
	
	
	



2. What challenges do you encounter in your current way of teaching?
3. What knowledge did you acquire during the training / orientation?
4. What support do you need during implementation of VIM lesson? 
5. In which ways do you use knowledge from training in implementing VIM lessons?  
 Follow up interview questions
6. What are teachers’ experiences with teaching using VIM lesson plans?
	7. Did you have sufficient time to develop VIM lesson plans?
a. Can you prepare lesson plans that integrate VIM?
b. Can class load prevent you from preparing lesson plans that integrate VIM 
c. How did you find the use of VIM in teaching?   
	
	
	
	

	d. Did VIM provide more instruction than traditional materials?
e. How much time did the preparation of VIM lessons take?
	
	
	
	

	
	
	
	
	

	f. Did you enjoy implementing lessons that integrate VIM?
g. Did you liked this approach of teaching using VIM
h. What do you suggest about the use of VIM?
	
	
	
	

	
	
	
	
	


Structured interview for teachers 
1. How was the participation of the students in the lesson?
2. What general comment can you make about using VIM in the class?
3. What are the most important ideas you gained from the workshops experience?
4. Do you have any new skills that improved your abilities to help students learn biology?
  Would you describe those skills please?
5.   Do you think the school administration influence how you implemented VIM lessons in your classroom? What can be done to improve the situation? 
6.  What difficulties did you experience in introducing VIM approach in your classroom? (e.g consider about resources? Students’ basic skills? Time management, etc.) 
7.  How did you ensure individual accountability when students were working in collaborative groups?
8. What support did you needed when you were in the classroom teaching?

APPENDIX C: QUESTIONNAIRES FOR STUDENTS

PART ONE: INTRODUCTION
 Dear students, these questionnaires are intended to collect information related to the use of Video-based Instruction Materials in teaching and learning in secondary schools in Dar-es- Salaam, Tanzania. We would like to know what you think about the Video-based Instruction material activities which took place in your class recently. There is no right or wrong answers. Your opinion is what is wanted. Your answers will enable us to improve future science teaching. I wish to ensure you that, the information you provide will be treated with absolute confidentiality and will only be used for the purpose of this research and not otherwise. For this reason, we ask you not to write your name anywhere on this questionnaires.
 Thank you for your being concerned.

PART TWO: BACKGROUND INFORMATION
1. Name of school……………………………………………………………….
2. District in which your school is located…………………………………...
3. Gender (Please tick where appropriate)
(b) Male…………    (b) Female………...
4. Age………..
5. Your class level ………………………







PART THREE: QUESTIONS
RQ1. (a) What are your experiences about your current way of learning? (Please tick against the statement). SD= Strongly Disagree, D= Disagree, A= Agree, SA= Strongly Agree
	Experience
	S A
	A
	D
	S D

	I have interest in learning biology
	
	
	
	

	Group activities are very few
	
	
	
	

	Teachers do not use teaching aids
	
	
	
	

	Teacher- centered approach is dominant
	
	
	
	

	Copying notes is common
	
	
	
	

	Time for questions is limited
	
	
	
	

	Syllabus finishing is delayed
	
	
	
	

	Lack of competent teachers in biology 
	
	
	
	

	Lack of interest to read books
	
	
	
	

	Limited practical work
	
	
	
	



RQ 1.What challenges do you encounter in your current way of learning?

	Challenges
	              Responses

	
	SA
	A
	D
	S D

	I have no interest in biology subject
	
	
	
	

	Lack of enough biology books for reference
	
	
	
	

	Limited practical work
	
	
	
	

	Limited tendency of students to use library 
	
	
	
	

	I don’t like the way biology is taught in the class
	
	
	
	

	Biology concepts are difficult to learn
	
	
	
	

	Limited teaching and learning resources
	
	
	
	

	Lack of student- teacher interaction 
	
	
	
	

	Big class size (above 45 students)
	
	
	
	

	Limited discussion of the problems with fellow students
	
	
	
	

	Lack of computer to support teaching and learning
	
	
	
	

	Teaching methods are boring
	
	
	
	



         RQ5. Students experiences with Video-based Instruction Materials (VIM) in biology lessons
	Experiences
	SA
	A
	D
	SD

	The use of video-based lessons enabled me to understand more the lesson
	
	
	
	

	Difficult concepts became more simple for me to understand
	
	
	
	

	VIM helped me learn more about the subject
	
	
	
	

	Video- based lessons increased my interest to study biology
	
	
	
	

	My level of biology comprehension is greatly enhanced using VIM  lessons
	
	
	
	

	I  retain more biology concepts when video-based instructional materials are used
	
	
	
	

	I liked this approach of using VIM
	
	
	
	

	I suggest the use of VIM be compulsory for all biology teachers
	
	
	
	







APPENDIX D: INTERVIEW FOR STUDENTS
1. How do you find the use of Multimedia in studying biology?
2. Did you notice any advantage or disadvantage?
3. Can you think of anything new that you learned from these biology lessons?
4. Please list two things that you liked in the Multimedia-based lessons
5. Please list two things that you disliked in the Multimedia-based lesson.
6.  Beside the computer, how were these lessons different from your regular classes
7. Please write any other comment or suggestions you may have about the whole experience.
8. What do you think should be done to improve your academic performance in biology?  

APPENDIX E: THE LESSON PLANS.
Below are exemplary biology lesson plans prepared to be used in this research study. The lesson plans are prepared in accordance with the national curriculum of united republic of Tanzania, Ministry of Education and Culture biology syllabus for secondary schools, form 1- 4, of currently 2005. 


EXEMPLARY LESSON PLAN 1

NAME OF SUBJECT: BIOLOGY, NAME OF THE TEACHER: …………

	Date
	Class
	Period
	Time
	                       Number of students

	


	Form iv
	
	70 minutes
	Registered
	Present
	Absent
	Total

	
	
	
	
	
	
	
	


                                                      
CLASS COMPETENCE: Students should have the ability to understand the process of cell division.
MAIN OBJECTIVE: To familiarize students with mitosis and its stages.
MAIN TOPIC: GROWTH 
SUB TOPIC: MITOSIS
SPECIFIC OBJECTIVES: By the end of 70 minutes students should be able to:
(i). Explain the concept Mitosis
(ii). Illustrate stages of Mitosis
(iii). Explain the significance of mitosis in growth.

TEACHING AND LEARNING MATERIALS: Video-based Instructional Materials (VIM), projector for power point presentation
REFERENCES/ Relevant pages on the students' textbooks: Biology form 3&4 Students’ book
www.designmate.com

LESSON DEVELOPMENT
	Stage
	Time
(minutes)
	Teaching activities
	Learning Activities
	Assessment Activities

	Introduction
	5
	-To focus on the current lesson by asking students questions about mitosis
-To lead a discussion on concept mitosis
	Students to answer and ask questions (if any). To participate in discussion by answering and asking questions.
	To check if students have any prior knowledge on mitosis.

	New Knowledge
	10
	-To project video clip showing stages of mitosis.
  
	Students to observe the video clip on stages of mitosis.

 
	To ensure student understand the concept mitosis and its stages.

	Reinforcement and Reflection
	45
	To put students in groups and guide them to reflect on the video clip they have seen and make presentations. 


	In groups: - to discuss the events occurring in each stage and draw the diagrams.
-to discuss the significance of mitosis.
-To present their findings
	To check if students understand what happens in each stage of mitosis, able to draw proper diagrams on stages of mitosis and understand the importance of mitosis.

	Consolidation and Conclusion
	10
	To summarize what students have presented and correct their misunderstandings (if any). To ask questions which summarize the whole lesson. To
give home work.
	To correct where there were misunderstandings.
To copy the h/work.
	To check if the students understood the highlighted points.



Students’ evaluation: In this part the teacher should report about how did the students see the lesson, if it was may be interesting, they enjoyed it; they liked it, the few to mention.

Teacher’s evaluation: The teacher should give the general view about how the lesson was conducted, if it was successful or not. Was the lesson understood? How was the group discussion and presentations? Did students managed to answer the questions correctly?

Remarks: Remarks here involves the comments about if the lesson was well taught as planned and understood, the teacher should continue with other lesson next period; if the lesson was not taught as planned and majority of students did not understand due to some reasons, then the lesson should be repeated; or some more clarification in some part of a lesson to be done next period, and so on. 

EXEMPLARY TEACHER GUIDE

Lesson 1: Mitosis

What the lesson is about
This lesson is a Video supported lesson which students are required to watch a video clip on stages of mitosis. The main aims of the lesson are to deepen students' understanding, to expose students to real situation occurring during cell division. This will make difficult and imaginary concepts becomes simpler and understood and also increase interest to students about the subject.
What we intend to achieve in this lesson
By the end of the lesson, students are expected to be able to:
·  explain the concept mitosis,
·  illustrate the stages of mitosis,
· explain the significance of mitosis in growth.

Relevant pages on the students' textbooks
By T.I.E Biology students’ book 3&4
Mwaniki, R. Fundamentals of Biology book 3&4 pg..

Lesson Plan and Timing                                                        Approximate time (minutes)
Start of lesson                                                                                          05
Body of lesson                                                                                         15
Reinforcement and reflection                                                                  40
Consolidation and conclusion                                                                 10
Total time                                                                                                70

Lesson Preparation
To be done before the class. Prepare your projector, computer and download a video clip for the lesson and burn it in DVD. Check the power supply and the projection if it okay. Read the lesson to equip you with enough knowledge, and then prepare a lesson plan. 

Introduction part: Ask student what, why and how type of questions related to the lesson that helps to diagnose possible alternative ideas mentioned earlier, e.g what is mitosis, what are the stages of mitosis? Listen to their ideas and write them down on the black board. Some answers will indicate conceptual problems. No matter how severe students' conceptual problems seem to be, how unprepared students seem to be, do not lecture to students at the start of lesson. They have an opportunity to see the process of mitosis and also consult textbooks, in the process they are able to find out for themselves whether they are right about their answers. 
Body of the lesson/knew knowledge
The teacher will show the video clip and tell students to observe very carefully the stages of mitosis. Repeat the video more than ones to make students internalize what they are observing. 

Reinforcement and Reflection:
Put students in groups, provide them with a piece of paper in each group and tell them to discuss by reflecting on 
· what happened in each stage of mitosis
· draw and label the stages of mitosis 
· discuss significance of mitosis.
The teacher should pass around to check participation of each student in a group and ensure class management. While groups are working, spend a significant amount of your time monitoring (observing and listening to group members) the class in order to see:
· What they do and do not understand, and
· What problems they have working together collaboratively.
· If they can draw the diagrams correctly.
Armed with that kind of information, you can intervene more efficiently and effectively. Mind not to get trapped into going from group to group providing the answers to questions. Also watch out not to begin intervening too soon, for it won't fair to the last groups. 

Monitoring
Establish a circulation pattern around the room. Stop and observe each group to see how each member participate. Don't spend a long time with any one group. Keep distance from students' line of sight so they don't focus on you. Make notes about student difficulties with the task. If you observe a group in which one student does not seem to be involved in the discussion and decisions, ask that student to present the task at time of group presentation. This emphasizes the fact that all group members need to be able to explain each step involved in the discussion. If a group asks you a question, try to turn the question back to the group to solve. Again, try to give just enough help to get the group started, and then leave.

Consolidation and Conclusion of the lesson
Select one person from each group to put their answers on the board, so all students can see what each group did. It is sometimes effective to occasionally select a student who has not participated in the discussion. This reinforces the fact that all group members need to know and be able to explain what their group did. A whole-class discussion will commonly be used to help students consolidate their ideas and make sense out of what has been going on in the discussion. The whole class discussions serve several purposes:
· To summarize what students have learned;
· To help students find out what other students learned from the same problem;
· To produce discrepancies which stimulate further discussion, thinking, or investigations; and
· To provide a transition to the next lesson.
These discussions should always be based on the groups, with individuals' only acting as representatives of a group. This avoids putting one student 'on the spot.' The trick is to conduct a discussion about the results without (a) telling the students the 'right' answer or becoming the final 'authority' for the right answers, and (b) without focusing on the 'wrong' answer of one group and making them feel stupid or resentful. To avoid these pitfalls, you could try starting with general, open-ended questions such as:
· How these answers are the same?
· How these answers are different?
The teacher can ask students the questions which summarize the whole lesson give assignment or home work.

 Home work questions
1. Draw a diagram of what a cell looks like after it has undergone anaphase. 
2. Describe what happens during telophase. 
3. Draw a diagram of what a cell looks like after it has undergone telophase.
4. What is cytokinesis?
5. Describe the differences between mitosis and meiosis
6. What are the differences between cytokinesis in plant and animal cells?

TEST 1
Answer all questions.
1. If the statement about mitosis is true make a check mark; if it is false put a minus sign:
	Mitosis produces two identical daughter cells from the parent cell
	  +  or   -

	Mitosis only occurs in egg or sperm cells
	

	In metaphase, chromosomes are pulled to the poles of the cell by the spindle fibers ( microtubules)
	

	Mitosis is used for wound repair
	

	Mitosis is used for growth.
	

	Interphase is an inactive time for the cell
	

	All cells are allowed to go through mitosis at any time
	


[image: http://biology.clc.uc.edu/fankhauser/Labs/BioLab_112/Mitosis_Meiosis/onion/03_onion_metaphase_P1152813.jpg][image: http://biology.clc.uc.edu/fankhauser/Labs/BioLab_112/Mitosis_Meiosis/onion/09_onion_telophase_P1152810.jpg]2. Identify the stage of mitosis from the slides:




      B:._________________		                       A:_________________
3. Put the following stages of mitosis in order of when they occur by writing the appropriate number under each diagram. 
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1. --------------------------               2. -------------------------
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3. ----------------------------------                                       4. ---------------------------------

2. Label the following parts of the cell that are involved in mitosis. Write the correct response beside the corresponding line. 

[image: ]
3. What is the function of spindle fibers?
4. Does mitosis occur in all of the body’s cells? Justify your response. 
5. Explain what the function of mitosis is. 
6. Describe what happens during prophase. 
7. If you were looking at cells under a microscope, how could you distinguish that the cells were at metaphase? Give 2 reasons
8. Describe what happens during anaphase. 
9. How are the chromosomes able to move to each side of the cell? 
APPENDIX F

AN EXAMPLE OF A TRAINING PROGRAM FOR TEACHERS OF SCHOOL A (JANGWANI) AND SCHOOL B (BENJAMIN W. MKAPA) SECONDARY SCHOOLS

	Days
	Time
	Activity

	Monday





	12.00 – 01.30


	Introducing the concept of Exemplary lesson plans that can be supported by VIM to change the teaching approaches in biology. 
Showing examples of different video clips on You- Tube which can be used in teaching biology.
Train teachers how to download and burn the video clips in DVD.

	
	01.30 -02.00
	Break Time

	
	2.00 - 03.30


	Training on exemplary lesson plans which can use VIM in teaching. 
Working on projector presentation
Classroom management and assessment practices

	
	03.30 -10.00
	Closing the session

	Wednesday
	12.00 – 01.30


	Teachers choose a topic in a syllabus, prepare a lesson plan and download appropriate VIM to teach that lesson.
(the teacher should know how, when and where to use VIM)

	
	01.30- 02.00
	Break

	
	02.00 – 9.30


	Microteaching to try out teaching using lesson plans supported by VIM
Reflection

	
	03.30 – 10.00
	Closing the session




APPENDIX G: CLASSROOM OBSERVATION GUIDE

 INTRODUCTION OF A LESSON    
  (Put + for observed and - for not observed items in each lesson)                                                     
	Observation items
                                                                                                            Schools and lessons

	
	School A                    School B

	
	L1
	L2
	L3
	L4
	L1
	L2
	L3
	L4


           
1. 	Teacher appears organized and ready to start a lesson               
2. 	Teacher asks/answers homework questions                                                                     
3. 	Teacher discusses and reviews homework                                                                                   
4.	 Teacher relates lesson to previous learning                     
5. 	Teacher takes opportunity to discover what students             
already know at start of the lesson
6. Teacher makes clear how the class will be organized     
 into group activities and share roles, like chair person.
7. Teacher clarifies what students will be doing in              
 	various stages of the lesson e.g. prediction                                                                                                                                 
8. Teacher poses question that are challenging and             
 debatable.
       BODY OF LESSON
A. Basic teaching skills and classroom management                                      
1. 	Teacher has VIM ready and organised                                                                                                                                                  
2. 	Teacher makes sure that VIM was used at proper time    
 	of instruction                 
4.  	Teacher ensures video clips were repeated for students 
 	understanding              
4. 	Teacher use the video clips related to the lesson.             
5. 	Teacher put students in group discussions to reflect on  
 video clips                                                               
5.  Teacher responds positively to learners' questions/        
answers                               
7. 	Teacher establish the relevance of the lesson to                                                                 
learners' daily lives                                                                                                                                                                                                
9.  Teacher maintains a positive learning environment                                                
during the lesson
9. 	Teacher helps student to investigate,                           
 to construct meaning     
10. Teacher ensures students stick to procedure,                 
strategies or process that ensure inquiry                                                                                       
11. Teacher promotes thinking and problem solving           
 	skills                                        
12. 	Teacher passes around to observe students’                                     
 	participation in discussion          
13. 	Teacher spends time monitoring the discussions                                             
14. 	Groups presents observations to the whole class                                                 
15. 	Teacher and students discuss the lesson as                 
a whole class                                  
16. Teacher produces discrepancies which stimulate         
 further discussion, thinking or investigations                                                                                                  
17. Teacher manages time properly in each stage             
of a lesson                                  

B. Learner-centered orientation                                                            
1. Teacher groups learners for discussions                                                                     
2. Teacher assigns appropriate number of learners to  
each group 
3. Teacher assigns various group roles to members                                                                  
4. Teacher interacts with students during discussion                               
5. Teacher interacts equally with all groups                                                                        
6. Teacher assists learners when necessary                                                                  
7. Teacher guides learners (via questioning, etc.                       
8. Teacher allows learners to draw own conclusions          
 in groups                   
9.Teacher encourages learners to ask questions                                                 
10. Teacher tries to understand learner problems             
/questions                
11.Teacher discusses results/problems with the           
 whole class                   
12. Teacher asking questions to probe reasoning and    
understanding        
13. Teacher acknowledges learner's ideas                       
(e.g. questions/ answers)                                                                                                        
14. Teacher uses/discusses learners ideas                                                                        
15. Teacher summarises learners' ideas                                                                      

C. Subject Matter                                                                                  
1. Teacher gives clear, correct and complete               
 information to the groups 
2. Teacher relates information to other                         
 past/ future activities                        
3. Teacher guides students' learning in order                
 to get to the core of the content                                                                                          
4. Learners meet overall lesson objectives                                                           
5. Teacher appears confident in lesson content                                              
6. Teacher notices and responds to incorrect                 
learner answers                    
7.Teacher seems to have a firm understanding                         
 
  CONCLUSION OF LESSON
A. Basic teaching skills                                                                         
1. Conclusions are drawn from the lesson                                                  
2. Teacher summarizes the findings of the l                         
3. Teacher provides transition to the next lesson                                
4. Teacher gave homework/ assignment                                                                            
   Note: + = observed, - = not observed.
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