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Abstract
Agriculture sector in Kenya plays a vital role in achieving sustainable development goals of ending poverty, hunger and economic growth in the country. Conducting research on how this sector can be improved is imperative in order to improve the lives of the citizens, especially those in the rural areas. The quality of any research is highly dependent on the way data is collected. However, very little research exists that shows the most effective ways of collecting data especially in rural areas. This pilot study aimed at identifying effective data collection methods and techniques among farmers in rural areas in Kenya. To achieve this, four data collection methods were tested: Interviews, Digital Story Telling, Focus Groups and Rich Pictures that was conducted on different respondents in North Kinangop. Data was analysed using descriptive statistics. Results obtained showed that no single data collection method is adequate to address all the research objectives. Data collection methods have strengths and weaknesses that can be balanced out by using different techniques. Digital Story Telling and Rich pictures are ideal for exploring options and therefore tend to be useful during problem identification. Interviews and Focus groups are ideal for addressing specific objectives and therefore should be used after the problem identification phase when objectives have been set. The findings highlight the importance of selecting effective data collection methods when conducting research among farmers in rural Kenya. Further research needs to be conducted with large number of respondents to validate these methods. 
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1.0 Introduction 
Agriculture is an important source of income, food, and raw materials for industrial growth in Nyandarua County and its environs such as Nairobi. The sector employs about 69% of the population and contributes approximately 73% to household incomes. (MoALF, 2016).  However, agricultural productivity is generally low and is linked to several factors. A strategy on how to improve crops, livestock, and fisheries is required to enable the county play a role to achieving the national Vision 2030 as well African Union’s Agenda 2063 and United Nations’ Sustainable Development Goals. This will also ensure the Kenya’s government ‘Big Four Agenda’ of 2018 are met. In order to develop this strategy an effective method of collecting data must be developed to identify specific challenges currently facing rural livelihoods, their requirements, existing gaps and opportunities that can be harnessed. Improved data collection methods are critical in decision making to provide sustainable solutions (Jones et al. 2013). These methods should factor in the complex interaction between people and the behavior of community members. Unfortunately this information is not always available and is often specific to each rural community. A key aspect on research to improve rural livelihoods should focus on identifying effective data collection methods. 
Data is a compilation of relevant information or informed observations that can be used for analysis in order to provide insight into a situation. It is important to ensure that the data gathered is of good quality by factoring in the source of the data as well as the context the data has come from (Paradis et al, 2016). Key data collection methods include questionnaires, interviews, focus groups, observation or textual analysis. According to Qu and Dumay (2011) interviews requires the use of various skills including intensive listening and note taking in addition to careful planning and sufficient preparation. Taking recordings as the interview progresses is useful in enhancing data collection through this method. Further, interviews are ideal for documenting perceptions, attitudes, beliefs, or knowledge from a predetermined sample of individuals. It is useful where detailed information are required from individual participants (Gill et al. 2008), which is usually possible through probing based on individual responses.  Interviews can also be used to gather information face to face from an individual but can be recorded and transcribed. Focus group discussion is a qualitative approach useful in gaining an in-depth understanding of social issues aimed at obtaining data from a purposely selected individual groups rather than statistically representative sample of a population (Nyumba et al. 2017). Focus groups are used to gather information in a group setting and are ideal where a group of people's shared experiences is required. It also allows researchers to capture participants' reactions to the comments and perspectives shared by other participants. In addition, 
Other methods that have been tried in other field include Digital Story Telling (DST) accompanied by videos and photographs and rich pictures. According to Rieger et al. (2018) digital story telling is defined as ‘arts-based research method with potential to elucidate complex narratives in a compelling manner, increase participant engagement, and enhance the meaning of research findings’. It is innovative, technology-based method that is an enhancement of traditional storytelling. This can be attributed to the availability of affordable easy-to-use digital recording technology especially android phones. According to Xu et al. (2011) they described DTS as flexible, universal and interactive. Digital story telling has been used mainly in health sciences especially in field of mental cases (Lalet al. 2015; Palacios et al. 2015; De Vecchi, et al. 2016; Rieger, et al. 2018). It has also been used in education, where doctoral students’ perceptions of digital story telling as a learning tool in understanding administrative courses was conducted (LaFrance and Blizzard, 2013) while Alismail (2015) reported that DST was an effective tool in developing students’ academic skills and motivating. Further, Nam (2017) studied the use of DST in understanding online collaborative learning environments on students. Gubrium and Turner, (2011), discuss digital story telling as a community-based participatory research method used to investigate individual, group or sociocultural understandings of an issue, while also increasing community members’ participation and input on other community concerns. They point out a key benefit of digital story telling ability to offers participants and researcher/facilitators the possibility to open up the social research process. Ethical challenges and methodological issues may also arise related to access to the digital story telling product, especially related to the release and target audience. Further DTS relies on individual participant given a story on day to day life and activities which is normally recorded. The utilization of DST in the field of agricultural science is scanty hence a new area to be researched. 
Rich pictures are also another method for collecting qualitative data. Armson (2011) defined it as “pictorial representations that attempt to capture an individual’s perspective of a situation, including objects, ideas, people, character, feelings, conflicts, and prejudices”. It is useful in understanding complex issues, situations or conditions a person experience. One is asked to make drawings using symbols and interconnections from which descriptive statistics will be useful in making meaning out the data. Just as digital story telling this method has been applied in medical science (Cristancho et al. 2015) and in business (Feldman & Kirkham, 2017). It is also possible to obtain different information from the same pictorial drawing which may hinder decision making. This method has not been researched in agricultural related research and there is need to explore in order to understand farmers process in decision making. 
The role of the researcher in qualitative research is to attempt to access the thoughts and feelings of study participants, a task that is difficult. According to (Sutton et al, 2015), sometimes the experiences being explored are fresh in the participant’s mind or at times recalling past experiences may be difficult. In addition, interpretation of the data will depend on the theoretical standpoint taken by researchers, and being aware of ones this is one of the foundations of qualitative work. Further, the choice of a data collection method should be guided by the research purpose, the type of respondents, the resources available and the degree of intrusiveness/interruptions to the participants. In addition, Taylor-Powell and Steele (1996) emphasized the importance of using several methods to compensate for the weaknesses of each method. Based on these review the current pilot study in Kinangop focused on utilization of more than one method with an aim of identifying best combination of methods that can be applied successfully in field agricultural rural set up outside the medical, education and business fields that have worked for some of the . A pilot study was therefore conducted in Kianagop focusing on rural farmers with the following objective; a) to identify effective methods and techniques or its combination in collecting data among rural farmers b) to identify challenges presented when collecting data among rural farmers and lessons from the techniques employed

2.0 Methodology 
2.1 Sample size
The study aimed at conducting a pilot test on four methods and techniques in data collection on approximately ten farmers selected at random in North Kinagop. The participating farmers were organized by Friends of Kinangop Plateau (FOKP) in association with Jomo Kenyatta University of Agriculture and Technology (JKUAT). The participants represented the three demographic population, young generation (youth), middle aged and the old with a balanced gender.  During the pilot study, data was collected from six respondents out of the ten participants. 

2.2 Research Procedure
The general approach involved the team developing a pool of questions that were semi-structured, open ended type to help in identifying the best method for data collection with a focus on understanding agricultural practices by farmers in Northern Kinangop. The researchers agreed on the following general protocol for engaging participants:
· Introduction – This was to set pace and establish a good rapport with participants. Both researchers and participants introduced themselves and researchers explained the purpose of visit 
· Ethical implication – The participants were guided on ethical aspects and  they were asked to indicate whether they were willing to participate
· Data collection using the different methods as outlined by researchers was carried out 
· Conclusion –  After the collection of the data, each participant was given an opportunity to ask questions and give their general comment(s)

2.3 Data collection Methods
The researchers planned to make use of semi-structure open ended questions that were designed beforehand. Participants were approached as individuals or in a group depending on the situation. The methods and techniques tested included interviews, face to face and telephone, group discussion, digital storytelling (DST) and rich pictures. Recordings and photographs were taken where possible to support the methods used.  Table 1 shows the summary of type of data collection methods used on different respondents. 


Table 1. Data collection methods used for each respondents 
	Respondents
	R1
	R2
	R3
	R4
	R5
	R6

	Data Collection Methods
 
	· Recorded 
Interview

	· Focus Group 
· Digital Story Telling
· Interview
	· Focus Group
·  Digital Story Telling
· Interview
	· Rich Picture
· 
	· Rich Pictures
· Interview

	· Non recorded interview
· Telephone interview


KEY: R1, R2…R6 represent respondents


2.4 Research design and analysis
The farmers were divided into groups comprising of two old men and two middle aged ladies and two participants, a young man and a lady both representing the youth. Hence they were grouped into three categories based on their age brackets; old, middle aged and the youth. This met our expectation in terms of different demographic representation that was mixed and in addition gender balanced. There were about ten members of the community and different data collection techniques most of which were used in combination were tested on the six participants. The interview was guided by the open ended semi-structured questions, both recorded and non-recorded were tested. Digital story telling was employed on participants practicing small scale farming of crops and cattle for subsistence use. Both interview and group discussion took place at the end of the digital storytelling. Rich pictures was employed on participants who described their crop(s) production cycle using pictorial representations, where probing and interview was also used.  A follow telephone interview was conducted on one of the participants. Table 2 summarizes the demographic details for the participants during the pilot test. Analysis of data was mainly descriptive and information recorded was decoded and described. Data collected through rich pictures were also interpreted and summarized.  
2.5 Assumptions of the study
The following assumptions were made:
· Farmers participating in the research were many and had various demographic characteristics
· All farmers were willing to participate in the research.
· The research was to be conducted in actual farmers’ fields	
· The selected methods were going to work well.


Table 2. Summary of Respondents Demographics
	 Respondents
	R1
	R2
	R3
	R4
	R5
	R6

	 
Age
	Youth
	Old
	Old
	Middle Age
	Middle Age
	Youth

	 
Gender
	Male
	Male
	Male
	Female
	Female
	Female

	Farming Practice
	Crops 
	Crops 
	Crop and Livestock 
	Crops 
	Crops 
	Agricultural
Trainer


KEY: R1, R2…R6 represent number of respondents


3.0 Results and Discussion
3.1 Effectiveness and adequacy of the methods used
The different methods conducted with different participants were tested to evaluate each approach worked in collecting data. The assessment on effectiveness and adequacy of a method was tabulated in order gauge its efficiency. Table 3 shows how participants responded to the qualitative methods used. 
3.1.1 Interview
Several interviews were conducted with different approaches in each case. For the first respondent a face to face interview that was digitally recorded was conducted. From the interview the respondent was able to describe crop management practices that help in crop production e.g. adding manure and intercropping and inclusion of livestock in the cropping system. Through probing and follow up questions the researchers were able to get additional information that were useful. These included presence of skilled agribusiness farmers in the area who applied techniques such as drip irrigation, furrow (in low lying areas) and mulching. The responded further indicated that 95% of these farmers did not deal with indigenous crops. Interviews thus give researchers the opportunity to uncover information that could be obtained thorough methods such as questionnaires and observation (Blaxter et al 2006). This is because it is possible to probe for more information. Further combining interviews with other methods would give more information that can be reliable. In his review, Alshenqeeti (2014) recommended that utilization of many data collection instruments would help obtaining sufficient data and validating findings of a research.
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Table 3. Farmers’ Responses and Qualitative Methods Used
	Respondents
	 
	R1
	R2
	R3
	R4
	R5
	R6

	Methodology
	 
	 
	 
	 
	 
	 
	 

	 
	 
	Recorded Interview
	Digital Story Telling, Focus Group and Interview
	Digital Story Telling, Focus Group and Interview
	Rich Pictures 

	Rich Pictures and interview

	Non-recorded Interview, 
Telephone interview

	Research Questions
	 
	 
	 
	 
	 
	 
	 

	 
	Daily Activities 
	●
	●
	●
	●
	●
	●

	 
	Crop management practices
	●
	●
	●
	●
	●
	●

	 
	Prevalent Pests/Parasites 
	●
	●
	[image: Image result for half black circle]
	●
	●
	●

	 
	Control Pests Measures
	●
	[image: Image result for half black circle]
	●
	●
	●
	●

	 
	Traditional pest control measures
	●
	○
	●
	○
	○
	●

	 
	 Pest Triggers
	●
	●
	●
	○
	○
	●

	 
	Fodder crops grown
	●
	●
	●
	○
	○
	

	 
	Sources of Agriculture Information 
	●
	●
	●
	○
	○
	●

	Respondents
	 
	R1
	R2
	R3
	R4
	R5
	R6

	Methodology
	 
	 
	 
	 
	 
	 
	 

	 
	 
	Recorded Interview
	Digital Story Telling, Focus Group and Interview
	Digital Story Telling, Focus Group and Interview
	Rich Pictures

	Rich Pictures
Interview

	Non-recorded Interview, 
Telephone interview

	Improvements
	 
	
	
	
	
	
	

	 
	Challenges
	●
	●
	●
	●
	●
	●

	 
	Way forward
	●
	●
	●
	●
	●
	●

	Post-harvest practices and records
	 
	
	
	
	
	
	

	 
	Dry season activities/management
	[image: Image result for half black circle]
	[image: Image result for half black circle]
	[image: Image result for half black circle]
	●
	●
	●

	 
	Use of harvested crop
	●
	[image: Image result for half black circle]
	[image: Image result for half black circle]
	· 
	· 
	●

	 
	Handling Surplus Crops/value addition
	●
	[image: Image result for half black circle]
	[image: Image result for half black circle]
	●
	· 
	●

	 
	Record Keeping
	●
	[image: Image result for half black circle]
	[image: Image result for half black circle]
	○
	○
	●


Key:● Adequate Data Collected, [image: Image result for half black circle]Inadequate Data Collected, ○ No Data Collected
3.1.2 Digital Story Telling (DST)
A question was posed to two of the respondents each to narrate what they do in their farms on a daily basis.  The respondents gave their activities in form of a story. A digital camera was used to record the story with the respondent’s permission. The researchers then spend time after data collection replaying the recording and extracting useful data from it.  An excerpt of the recording by one of the respondents is given below in Swahili with the English translation and the manual transcription.
Respondent:	“watu kutoka mbali wamekuja kununua mashamba huku na hii inayafanya kuwa madogo sana” 
Translation:	“people from far come to buy land making the parcel sizes much smaller”
Manual transcription: “People coming to settle in Kinangop end up buying small parcels of land that cannot support large scale farming.”








From the excerpt it can be observed that the researchers were able to enrich the respondent’s answers when transcribing, giving more meaningful data. A simple questionnaire with the respondents answer might not have given the researchers an opportunity to put this in context. The digital story telling (DST) was very adequate in bringing out what the respondents practiced on daily basis without being restricted to the open ended question. As reported in medicine field and education, it was possible to gather more information (Lal et al. 2015; Palacios et al. 2015; De Vecchi, et al. 2016; Rieger, et al. 2018). The participants was also free and eager to share with us his experience in farming, challenges and how he manages these challenges. At the same time focus group and interviews were used to compliment (DST) which assisted in getting more details on daily activities and the farmer could point out some gaps that needed to be addressed such as involving farmers to find out their needs and integrate them in research activities. It was reported that DST was helpful in integrating instructional messages with learning activities creating more engaging and exciting learning environments (Smeda et al. 2014). This is an indication that using DTS with other methods was useful in obtaining relevant information in understanding farming practices carried out by farmers. In another research it was indicated that DST can preserve and promote indigenous knowledge (Willox et al. 2013), which is useful in understanding the indigenous practices that can be improved through current research technologies. The video recording and photographs also helped to clarify areas where the research team needed to be sure of the information given by the respondents and later transcribed through listening and note taking. 
3.1.3 Focus Group
A focus group was conducted with two of the participants and questions were directed to both of them. They were both elderly and therefore were able to discuss traditional farming practices. In addition, they were able to answer the questions presented by complementing each other and providing the general feeling of the group. For example when asked about traditional methods of forecasting pests, one of the respondents stated that they did not exist. The other respondent clarified that Kinangop traditionally had cold weather and therefore pests did not thrive. He further clarified that this notion had changed in recent times and pests are an issue due adverse climate changes in the area. Focus group method was also aided by video recording in addition to note taking to enhance data collection and ensure no information is lost. This was also suggested by Dilshad and Latif (2013) as a way of ensuring correct and full record of information from the participants are gathered. However they noted that it was time consuming to listen to recorded data and transcribe. This small group was easy to manage and with further probing using the open ended questions the researchers were able to gather in-depth information on farming practice in Kinangop. However, varying number has been reported where Nyumba et al (2018) indicated that a group should not be more than 12 participants while Krueger (2002) stated that it should range between 5 to 10 people per group, but 6-8 preferred and this small number is for ease of management.
3.1.4. Rich Pictures 
Two respondents were asked to illustrate crop production cycle using pictures on charts. They were able to present the information in a cyclic diagram with few simple pictures and text. Farmers had information on the routine activities which they shared. The respondents were always seeking clarification and this was complemented with interview to assist in presenting the information. . According to Armson (2011) respondents should be given instructions on how to create rich pictures where he came up with an example using his own personal story. This indicates that respondents should have been taken through using an example. This was also emphasized by Cristancho et al (2017) that rich pictures were free-form drawings to illustrate an experience, and that does not require art skills. In some cases a diagrams may not be adequate and therefore complementing the approach with other methods such as interviews and group discussions would enrich the process. For example when asked to indicate when they start planting, the respondent had to explain that “there is no specific planting season, rains are available and each season is planting time”. This was difficult to illustrate and therefore it was recorded separately. It is however worth noting that although the respondents were unfamiliar with this method of data collection, they appeared to be eager to try it out and excited to participate.
3.2 Challenges and Lessons 
Recorded and non-recorded face to face interviews were used to collect data from respondents. There was however no observable effects to the respondent’s behavior based on whether the interview was recorded or not. This could be attributed to the small number of respondents used. Further research however needs to be conducted to investigate whether the presence of recording altered the responses provided.  The use of interview was criticized by Robson, (2002) due to being time-consuming in relation to both data collection and analysis as a result of need for data to be transcribed, coded and in some cases translated.  Due to this the researchers had to conduct a telephone interview to complete the interview with one of the participants. During the telephone interview the respondent was able to respond to the questions posed. However the researchers were not able to observe sentiments usually presented through facial expressions and gestures. This would usually give an impression on the adequacy of the response given for example where doubt existed. Further telephone interview was reported that it could be expensive (Hofisi et al 2014).

Digital story telling enabled the farmers to broaden their answers and provide additional information that would otherwise have been constrained by the use of interview alone. For example the excerpt below shows one of the points brought out by a respondent.

“Dairy farmers were affected by climate change since during prolonged droughts, cattle feeds are more expensive, more parasites such as ticks and flies that causes discomfort to livestock. The wet seasons leads to various diseases to the dairy cows”




However, from the excerpt it can be seen that the respondent identified livestock farming practices which were not part of the researcher’s objectives. It does however provide an insight on the relationship between crop and livestock production. The method is therefore prone to respondents going out of topic and therefore the researcher needs to integrate it with other methods such as interviews to maintain focus as well as probe further where clarification was required. More information from the respondents improves on data being collected. It was also observed that the respondents were not familiar with Digital Storytelling as a method of data collection. They would constantly pause in anticipation of questions during the story telling process. The respondents therefore need to be prepared by explaining the method before using the method. It would also be interesting to conduct research in actual farmer’s field using DTS as observations will also be made and it will be part of combined method in data collection. The researchers noted that after the digital storytelling process some of their questions had not been answered and therefore had to conduct an interview to complete the data collection process. The combination of various methods in data collection has been reported to be important in enhancing reliability of data collected. In addition, according to Rieger et al (2018) they stated that ‘given digital media's vast and nearly instantaneous impact, the use of digital storytelling as an innovative knowledge translation approach has the potential to significantly decrease the time between knowledge generation and knowledge implementation’.
Notable observations were made using focus group where researchers got an insight into some of the challenges of the approach. A key challenge was where contradicting opinions between the participants. For example one of the respondents stated that the fall armyworm did not exist in the area while the second respondent gave it as an example of pests in the area. Upon probing the researchers found out that the fall army warm was present in low numbers in the warmer areas of Kinangop. In addition transcription of focus groups is more complex and time consuming which is in agreement with report by Gill et al (2008). Data analysis is also difficult as one has to integrate the information from several participants. Another challenge observed was that one member was more talkative and wanted to be the main person responding to questions i.e. exhibited a dominating behavior. In such cases the facilitator should always control the participants and ensure the size is manageable. Nyumba et al (2018) stated that more than 12 members in a group makes it unmanageable and might disintegrate into several groups each conducting separate discussion. Hence the fewer the number, the easier it is to manage and hence the better the quality of data collected. It also requires proper planning with well outlined procedure for successful execution.
Diagrammatic response on crop cycle that was to be purely pictorial turned few pictures with rich text. The respondents were unable to present the details in pure picture form. The challenge was on how to come up with an illustration to represent some information such crop pest control, post-harvest and value addition, and sources of agricultural information. As a method of data collection, researchers need to plan on how the various data items can be illustrated. According to research conducted it was reported that there was more dimensions playing a role in the surgical operation which came out after a period of one and half hours of drawing by just one surgeon (Cristancho et al. 2015). This indicates that it is time consuming and hence more people may not be sampled during research. In the current research where two participants were involved, a complete rich picture could not be obtained due to time constraint. Also the participants were constantly seeking researchers assistance in coming out with the information. In addition, interviewing was also used to aid in coming out with in-depth information that was to be included in the pictorial drawing. The lesson learnt in this pilot test is that more time should be allocated. Rich pictures should also come after a short interview and illustrations to help participant reflect more on their activities and actions taken during agricultural production cycle and represent the same in picture form.
4.0 Conclusion 
The pilot study revealed the benefits of combining several data collection techniques. Results obtained indicated that data was collected adequately where the team had an opportunity to use a combination of data collection methods. For example where only pictorial representations were used, some of the data was not collected. Where focus groups were used, group dynamics made it impossible to get independent views and also conflicting information. But with additional method of data collection, the information obtained was clarified. The choice of data collection method is dependent on the type of data to be collected and the respondent’s demographic characteristics. For example if the researchers aim at identifying gaps that can be addressed, exploratory data collection methods such as digital story telling would be ideal in combination with interviewing. On the other hand when the researchers are collecting data to answer specific research objectives or monitoring and evaluation, interviews or questionnaires would be more effective. In all these methods, it was observed that recording the participants’ responses was helpful in getting more information. The researchers however only had a limited amount of time to conduct the study and therefore only tested each method in combination on few respondents. An extensive research conducted over a longer period of time and among several respondents would provide more adequate feedback. Further, including respondents with more varied demographic characteristics would have enhanced the findings. This research therefore recommends an extensive research on data collection approaches to adequately identify effective techniques, their reliability and validity. This study however has provided insight into the significance of studying effective data collection approaches in rural communities. 
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